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any su f f i c ient ly  advanced  techno logy  i s  i nd i s t ingu i shab le  f rom mag ic .

Arthur C. Clarke

Quantum mechanics can seem so strange and counter-intuitive, 

einstein himself described its effects as “spooky.”

The atomic  rea lm — where  ob jects  ex ist  in  two p laces  s imul taneous ly,  and can be 

a l tered mere ly  by  be ing observed — obeys  i t s  own set  of  ru les ,  wh ich  requ i re  us  

to  th ink  d i f ferent ly  about  our  wor ld  and ourse lves .

Th ink ing d i f ferent ly  i s  the  common thread that  connects  a l l  the  revo lut ionary 

research be ing conducted at  the  Inst i tute  for  Quantum Comput ing .

IQC’s  lead ing-edge sc ient i sts  are  exp lor ing and taming the  quantum bu i ld ing  

b locks  of  nature ,  pav ing the  way for  prev ious ly  un imaginab le  techno log ies  that  

w i l l  t ransform the  ways  we work ,  p lay,  th ink  and l ive .

Advancements  such as  u l t ra-powerfu l  computers  and unbreakab le  cryptography 

might  seem l ike  magic ,  but  in  the  quantum era ,  such poss ib i l i t ies  no longer  demand 

a  leap of  fa i th .

take the  quantum leap wi th  IQC. 
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Welcome to the 

quantum  
  era a message from the

exeCuTive direCTor
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This curiosity has now inspired us to look at nature’s most fundamental 

building blocks — those of the quantum realm — and envision how 

they will transform the lives of our children and grandchildren. We have 

only dipped our toes into the vast quantum sea, but already we know 

quantum technologies have the potential to change everything.

The Institute for Quantum Computing at the University of Waterloo 

was created to pave the way into this quantum future. IQC’s mission 

is to conduct world-leading quantum information science, attract 

the world’s top quantum scientists to Waterloo, educate the next 

generation of researchers, and become the authoritative source for 

commentary and analysis on this exciting branch of science. We strive 

to prepare the workforce and the world for the amazing possibilities of 

quantum information processing. 

Since IQC’s inception eight years ago, our growth can be best 

described using a term that frequently pops up in conversations about 

quantum computing: exponential. Our scientific scope, our stellar 

personnel and our international renown have continually redoubled. 

Today IQC has a complement of 17 faculty members, 25 postdoctoral 

fellows and 63 students, making IQC the largest institution of its kind in 

the world, with much more growth still to come. 

Next year, IQC will expand into the Mike and Ophelia Lazaridis  

Quantum-Nano Centre, at the heart of the University of Waterloo 

campus. The state-of-the-art facility will catalyze new discoveries and 

foster collaboration between IQC researchers and colleagues within the 

University of Waterloo’s many exceptional faculties and departments. 

Built to the most stringent standards for experimental quantum 

research, the building will continue the university’s long tradition of 

being a magnet for the world’s brightest minds. 

IQC’s successes, both past and yet-to-come, would be impossible 

without the remarkable support we have received from donors and 

partnerships, both public and private. The philanthropy and vision of  

Mike and Ophelia Lazaridis, along with invaluable backing from the 

federal and provincial governments, have turned IQC from an idea into 

a reality. I am grateful to the University of Waterloo for providing the 

support and fertile intellectual ground in which IQC has grown. Of course, 

I am inestimably grateful to the dedicated researchers, students and staff 

who make great science come to life at IQC every day.

This report will give you a taste of why I’m so excited about IQC.  

Within the coming pages, we’ll give you a taste of the amazing 

breakthroughs and possibilities that lie ahead. I truly believe the work 

being done at IQC will have an incalculable impact — not only on 

science, but on society as a whole.

raymond laflamme | executive director, iqC

THROUGHOUT HISTORy, SOCIETy HAS 

BEEN CONTINUALLy TRANSFORMED  

By HUMANKIND’S ABILITy TO HARNESS 

THE LAWS OF NATURE, FROM FIRE TO 

STEAM TO ELECTROMAGNETISM AND 

MORE. INNATE HUMAN CURIOSITy —  

OUR INSATIABLE DESIRE TO 

UNDERSTAND AND IMPROVE OUR 

WORLD — HAS ALWAyS BEEN THE 

DRIVING FORCE BEHIND SCIENCE, 

TECHNOLOGy AND INNOVATION.
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a message from the

board Chair

SINCE ITS CREATION By THE UNIVERSITy OF WATERLOO LESS THAN A DECADE 

AGO,  IQC HAS ESTABLISHED ITS ExCELLENCE IN THE F IELD OF QUANTUM 

INFORMATION.  IN  THE PAST yEAR ALONE,  THE INSTITUTE HAS SET LOFTy GOALS 

FOR ITSELF — SPANNING RESEARCH,  EDUCATION,  RECRUITMENT AND OUTREACH 

— AND MADE REMARKABLE STRIDES TO ACHIEVE THOSE GOALS. 

This success is evidence of the dedication 

and passion of the outstanding people  

at IQC. I see the faculty, the students 

and the staff motivated by the vision of 

excellence and leadership in the global 

quantum revolution. 

In May 2010, IQC welcomed Dr. David 

Cory, a pioneer in his field and a long-

time research collaborator with IQC, as 

the Canada Excellence Research Chair in 

Quantum Information. As one of 19 such 

Chairs appointed at institutions across 

Canada, Cory will bring a wealth of new 

knowledge and insight to IQC.

New to IQC’s Board of Directors is Cosimo 

Fiorenza, whose vast knowledge and 

experience in Canadian law and business, 

and his deep commitment to research, 

make him an invaluable asset to IQC  

and its Board. 

Of course, the future of quantum 

information processing lies in the hands 

of the exceptional graduate students and 

postdoctoral fellows who continue to bring 

fresh insights and energy to IQC. 

The creation of a new collaborative graduate 

studies program in quantum information 

— a wonderful achievement spearheaded 

by IQC Deputy Director Michele Mosca — 

is particularly important. It will offer the 

next generation of quantum scientists at 

Waterloo an incredible education in their 

chosen field.

Of course, IQC will always owe a debt of 

gratitude to Mike Lazaridis, whose vision, 

passion and outstanding generosity made 

IQC possible in the first place. We are also 

very grateful for the unswerving support 

from the University of Waterloo, under the 

leadership of President David Johnston.

Last but certainly not least, I must express 

the Board’s enormous respect and 

admiration for Raymond Laflamme.  

His visionary leadership as IQC’s director, 

and his personal accomplishments as a 

quantum information scientist, have been 

the driving force behind the institute’s  

many achievements. 

On behalf of the Board of Directors,  

I thank and commend the faculty, students 

and staff at IQC for their splendid work in 

establishing Canada’s place at the forefront 

of the next transformative technology, 

quantum information processing.

I look forward with excitement and 

optimism to what the people of IQC will 

achieve in the coming years. 

Tom brzustowski  

Chair of the board of directors, iqC

      leading the

 charge
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Who we are

IQC is a scientific research institute  

at the University of Waterloo 

exploring and taming the quantum 

universe to transform information 

processing. The institute’s researchers 

are in the Faculties of Mathematics, 

Science and Engineering at the 

University of Waterloo.

What we do

IQC has assembled a critical mass of 

researchers and students pursuing 

a wide variety of theoretical and 

experimental approaches to quantum 

information. IQC will continue to build 

a vibrant knowledge community of 

researchers who will help establish 

Waterloo and Canada as global leaders 

in the quantum information revolution. 

overview of 

OUR MISSION IS TO DEVELOP AND ADVANCE QUANTUM INFORMATION SCIENCE AND TECHNOLOGy 

AT THE HIGHEST INTERNATIONAL LEVEL THROUGH THE COLLABORATION OF COMPUTER SCIENTISTS, 

ENGINEERS, MATHEMATICIANS AND PHySICAL SCIENTISTS. 

The  insT iTuTe  for quanTum CompuTing |  2010  |  annual  reporT  |  www. iqC .uwaTerloo.Ca
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2

3

strategic 
objectives
to establish Waterloo as a  

world-class centre for research  

in quantum technologies and  

their applications 

to become a magnet for highly 

qualified personnel in the field of 

quantum information

to establish IQC as the authoritative 

source of insight, analysis and 

commentary on quantum information



“In less than a decade, IQC has grown from a single big idea to 

a world-class research centre. This tremendous success would 

not have been possible without the vision and generosity of 

Mike and Ophelia Lazaridis. Their financial contributions of 

more than $100 million have been instrumental in putting 

IQC at the forefront of quantum information science.”

raymond laflamme,  

Executive Director, IQC

7

How we got here

The idea of creating a quantum information research 

institute in Waterloo emerged in the fall of 2000 during 

discussions between Mike Lazaridis, Professor Michele 

Mosca and Howard Burton. 

Lazaridis, co-founder and co-CEO of Research in Motion, had 

already demonstrated his vision for scientific excellence in 

Waterloo with a donation of $100 million toward the Perimeter 

Institute for Theoretical Physics (PI). Mosca, a University 

of Waterloo professor and founding researcher at PI, was 

determined to foster high-level research in the emerging field of 

quantum information science. Burton, founding executive director 

of PI, was in the midst of recruiting one of the world’s leading 

experts in quantum computing, Raymond Laflamme.

Lazaridis, Mosca and Burton envisioned the potential of creating a 

large-scale organization dedicated to researching the theory and 

implementations of quantum computing. Collaborations between 

Lazaridis and University of Waterloo President David Johnston,  

turned the vision into reality. 

Thanks to more than $100 million in funding from Mike and Ophelia 

Lazaridis, combined with roughly $200 million in support from federal, 

provincial and private agencies, IQC is achieving its mission of conducting 

quantum information research at the highest international level.

IQC and the Quantum revolution

Computers have steadily become smaller and more powerful over the past  

half-century. This trend is encapsulated in Moore’s Law (named for Intel co-founder 

Gordon Moore), which states that the size of computer transistors shrinks by 

half every 18 to 24 months. Moore’s Law has held true for decades, but the 

miniaturization of transistors is now reaching a critical threshold: at this rate, 

transistors will soon be the size of single atoms. 

At such a tiny scale, the rules of physics suddenly change from “classical” to 

“quantum” — a whole new ball game. Researchers are working to create new 

computers that not only obey these laws but harness and capitalize on them 

to change the ways we work, communicate and live. 

IQC’s unique environment fosters cross-disciplinary collaboration between 

researchers at the forefront of this emerging science. The quantum 

information revolution has begun, and IQC is poised to lead Canada and 

the world into this exciting future.  

OUR VISION: HARNESSING QUANTUM MECHANICS WILL LEAD TO TRANSFORMATIONAL 

TECHNOLOGIES THAT WILL BENEFIT SOCIETy AND BECOME A NEW ENGINE OF ECONOMIC 

DEVELOPMENT IN THE 21ST CENTURy.



8

research focus
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THE RESEARCH AT IQC IS  AIMED AT HARNESSING THE 
QUANTUM WORLD AND TRANSFORMING THE SCIENTIF IC 
AND INDUSTRIAL LANDSCAPE.  At  the  deepest  leve l  o f  the  

atomic  wor ld ,  the  laws of  phys ics  are  governed by quantum mechan ics , 

wh ich  imposes  fundamenta l  phys ica l  l im i ts  to  contro l l ing  systems .  

The deve lopment  of  quantum sensors ,  quantum communicat ions  and 

quantum in format ion  systems wi l l  push these  phys ica l  l im i ts .  The 

deve lopment  of  pract ica l  quantum sensors  and actuators  wi l l  f ind  i t s 

f i r st  app l icat ions  in  the  rea lm of  nanotechnology as  too ls  for  nav igat ing 

and contro l l ing  the  nanoscopic  wor ld .  As  we harness  the  quantum wor ld , 

quantum computers  wi l l  become rea l i ty.

IQC’s  research breadth  spans  f rom the  foundat ions  of  quantum 

in format ion  sc ience to  the  deve lopment  of  quantum technolog ies ;  

some exper iments  focus  on the  nano-sca le ,  wh i le  others  work  on the 

p lanetary  sca le  v ia  sate l l i te .  Be low are  some of  the  areas  of  spec ia l i zat ion 

exp lored by IQC’s  theoret ica l  and exper imenta l  sc ient i sts .

Quantum Information & Communication

Computers have steadily become smaller and more powerful over the past 

half-century, thanks to the miniaturization of transistors. But as ever-shrinking 

technology crosses the threshold into the atomic realm, the laws of quantum 

physics suddenly take hold. While this poses serious hurdles for classical 

computing, it opens incredible new possibilities in the realm of quantum computing. 

Classical computers use binary “bits” of ones and zeros. Quantum computers will 

encode such bits in physical systems where we can also harness the quantum 

mechanical properties and obtain a more powerful system of quantum bits, or 

qubits. Thanks to the amazing rules of quantum mechanics, qubits can be in 

a “superposition” of zero and one simultaneously. Another quantum property 

called “entanglement,” which Einstein and others debated decades ago, has since 

been harnessed in laboratories, and allows us to achieve tasks such as quantum 

teleportation and squeezing two bits of classical information into a single qubit. 

Quantum teleportation allows a qubit of information to be transmitted over a 

distance (indeed, teleported) by sending only two bits of classical information, 

and has important applications in quantum communication and building robust 

quantum computers.

IQC faculty members are exploring the fundamental properties of quantum information. Ashwin Nayak has led pioneering work in 

quantum coding with random access codes. Debbie Leung’s work has contributed to the refutation of the “additivity conjecture” for 

quantum channel capacities. Norbert Lütkenhaus, Richard Cleve and John Watrous have made significant discoveries in the theory of 

communication using qubits.



dr. david Cory

faculty

dr. JonaThan baugh

dr. andrew Childs

new faCulTy member

Dr. David Cory joined IQC in June 2010 as Canada 
excellence research Chair (CerC) in Quantum 
Information processing. Cory comes to IQC following 
a tenure as professor of nuclear engineering at 
massachusetts Institute of technology. Cory will 
lead new experimental investigations into quantum 
sensors and actuators — the building blocks of future 
quantum computers. He has described IQC as a 
“wonderful environment” in which to pursue this 
leading-edge research, and lauded the Canadian 
government for investing in such important work.

“this chair will provide the resources needed 
to design, fabricate and test a first generation 
of quantum devices,” Cory said. “over the past 
decade, the engineering of quantum systems has 
become a reality. now we aim to deploy quantum 
devices.” Cory’s IQC laboratory in the new research 
advancement Centre 2 (raC2) contains state-of-
the-art equipment for conducting experiments 
using nuclear spin, electron spin, superconducting 
qubits and quantum optics. 

His research is expected to contribute to the world’s 
first generation of practical quantum devices. 
these new technologies will have immediate and 
future applications in medicine, communications, 
biochemistry, physics and nanoscience. said IQC 
Director raymond laflamme: “With a scientist the 
calibre of David Cory as CerC Chair, Canada will 
be even better positioned to lead the world in the 
quantum information revolution.” 

Dr. Jonathan Baugh joined IQC in 2007 and is a 
professor in the university of Waterloo’s Chemistry 
Department. as group leader in the laboratory for 
quantum spintronics, Baugh is working toward 
the physical realization of quantum information 
processors in solid-state systems. He and his 
research group are developing prototypes and the 
quantum control techniques necessary for scalable 
quantum information processing. His focus is on 
single electronic spins in quantum dots, combined 
electron-nuclear spin systems and solid-state 
nuclear magnetic resonance.

Dr. andrew Childs joined IQC in 2007 and is 
a professor in the university of Waterloo’s 
Department of Combinatorics and optimization. 
His research is focused on the theory of quantum 
information processing with particular emphasis on 
algorithms for quantum computers. His interests 
include continuous-time algebraic problems, 
such as the hidden subgroup problem, and 
quantum query complexity. His contributions to 
the development of quantum walk algorithms 
include an example of exponential speedup over 
classical computation, algorithms for locally 
searching graphs, and a nearly optimal algorithm 
for evaluating anD-or formulas.  

Dr. richard Cleve joined IQC in 2004 and holds  
the IQC endowed Chair in Quantum Computing.  
He is a professor in the university of Waterloo’s 
school of Computer science. Cleve has made 
significant contributions to quantum algorithms  
and information theory including simplifications  
and improvements on existing quantum algorithms. 
He has also been involved in the development  
of novel algorithmic paradigms, such as  
quantum walks.  

Quantum Algorithms & Complexity

The field of quantum computing was kick-started in the 1980s when it 

was discovered that certain computational problems can be tackled 

more efficiently with quantum algorithms than with their classical 

counterparts. The most prominent such breakthrough came when MIT 

researcher Peter Shor (then at AT&T) unveiled an algorithm that could 

efficiently factor very large numbers — a feat believed to be impossible 

for classical computers. Since then, an increasing number of difficult 

computing tasks, such as “needle-in-haystack” search problems, have 

been shown to be sped up with quantum algorithms.

Whereas algorithms focus on what a quantum computer can achieve, 

the study of complexity examines how well they can (or cannot) 

achieve these tasks. Quantum complexity examines the concept of 

difficulty — the “hardness” of certain problems to solve. In 2009, John 

Watrous and collaborators achieved a major breakthrough when they 

resolved a decade-old complexity problem by proving the equivalence 

of two collections of computational problems called QIP and PSPACE. 

Contributions that have shaped the field have also been made by IQC 

faculty including Andrew Childs, Richard Cleve, Michele Mosca, Ashwin 

Nayak and Ben Reichardt.

9

dr. riChard Cleve

prof. norbert lütkenhaus
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Quantum Error Correction & Fault Tolerance

Quantum Cryptography

one of the biggest hurdles faced by quantum computing researchers is called 

decoherence — the tendency of quantum systems to be disturbed. This vulnerability 

to noise leads to errors, which can be overcome by Quantum Error Correction. Because 

error correction techniques are themselves susceptible to noise, it is crucial to develop 

fault-tolerant correction. 

IQC Director Raymond Laflamme is one of the pioneers of quantum error correction and 

the theory of fault-tolerant quantum computing. In collaboration with new IQC faculty 

member David Cory, Laflamme conducted the first experimental testing of quantum 

error correction in liquid-state nuclear magnetic resonance. IQC faculty members Joseph 

Emerson, Ben Reichardt, Frank Wilhelm and Debbie Leung have all made significant 

contributions to the field, including: noise characterization, decoherence theory, control 

theory and approximate quantum error correction.

every time you perform an online transaction, such as a purchase or bank transfer, 

you entrust your personal data to a secure encryption system. Such encryption is 

based on mathematical problems too difficult for present-day computers to crack, which 

is why your information is relatively safe. But future computers — quantum computers 

in particular — will be able to decrypt many such coded messages. We need new 

cryptographic tools that are secure in a quantum world. Fortunately, the rules of quantum 

mechanics enable codes that cannot be broken with any amount of computing power.

The rules of quantum mechanics dictate that a quantum system cannot be observed 

without being disrupted. This means that ”key” material exchanged via quantum 

communication will bear the indelible fingerprint of any attempted eavesdropping. 

Eavesdropped keys can be abandoned, and only truly private keys are kept to be 

used in unbreakable encryption protocols. IQC is home to Alice, a photon receiver in 

a Quantum Key Distribution system. Alice’s counterpart, Bob, is housed in an office at 

Waterloo’s Perimeter Institute for Theoretical Physics. Alice and Bob receive entangled 

(highly correlated) photons emitted from a crystal excited by a laser. By measuring 

the unique polarization of the photons, Alice and Bob receive random (but identical) 

“keys,” which can be used to encode messages. IQC researcher Norbert Lütkenhaus is 

a leading international authority on the security of practical quantum key distribution 

systems. Thomas Jennewein is a world leader in quantum communication and quantum 

cryptography in free space. IQC researchers including Richard Cleve, Raymond Laflamme, 

Norbert Lütkenhaus, Debbie Leung, Michele Mosca and Ashwin Nayak have worked on 

this and other facets of quantum cryptography, such as quantum fingerprints, quantum 

money and quantum private channels.

IQC has a track record of 

recruiting faculty of the highest 

calibre from the fields of physics, 

computer science, mathematics 

and engineering. With a critical 

mass of both experimentalists 

and theorists, IQC tackles the 

big questions of quantum 

information science at a level 

second-to-none in the world.

Michele Mosca
Deputy Director, IQC

IQC’s quantum key distribution experiment, 
affectionately known as alice



Dr. Joseph emerson joined IQC in 2005 and is a professor 
in the university of Waterloo’s Department of applied 
mathematics. emerson’s current primary research focus is 
the development of randomization methods for assessing 
the performance of quantum information devices in the 
presence of errors, a key step toward making large-scale 
quantum information processors viable. emerson is also an 
affiliate member of perimeter Institute.

Dr. thomas Jennewein joined IQC in 2009 and is a professor 
in the university of Waterloo’s Department of physics and 
astronomy. His current research centres on the applications 
of quantum photonics and quantum optics, as well as the 
fundamental aspects of the quantum world. He is involved 
in the experimental design of devices based on quantum 
photonics suitable for communication and computing  
with photons, and the development of long-distance 
quantum communication systems using terrestrial and 
satellite-based systems.

Dr. raymond laflamme is the founding director of IQC and 
a founding member of perimeter Institute. laflamme is also 
the founding scientific director of QuantumWorks, Canada’s 
national research consortium on quantum information 
science. laflamme holds the Canada research Chair in 
Quantum Information, and is a professor in the Department 
of physics and astronomy at the university of Waterloo. 
He completed his phD on aspects of general relativity 
and quantum cosmology under the direction of stephen 
Hawking. laflamme is a pioneer in the field of quantum  
error correction, and along with his research group he holds 
the world record for the largest quantum computer achieved 
to date, 12 qubits.

Dr. Debbie leung joined IQC in 2005 and is a professor in 
the university of Waterloo’s Department of Combinatorics 
and optimization. she holds the Canada research Chair 
in Quantum Communication, is a member of the Canadian 
Institute for advanced research (CIfar) Quantum 
Information processing program. she completed her phD in 
physics at stanford. 

Dr. adrian lupaşcu joined IQC in 2009 and is a professor 
in the university of Waterloo’s Department of physics and 
astronomy. He works on superconducting atom-chips, 
rydberg atoms and superconducting charged particle 
detectors. He completed his phD at the Delft university of 
technology in the netherlands, where his thesis research 
involved experiments on dispersive measurement of 
superconducting qubits. lupaşcu’s work at IQC focuses on 
superconducting qubits and the interaction between artificial 
atoms and light at microwave frequencies.

Dr. norbert lütkenhaus joined IQC in 2006 and is a professor 
in the university of Waterloo’s Department of physics 
and astronomy. He is also a member of the university’s 
Centre for applied Cryptographic research (CaCr), an 
affiliate member of the perimeter Institute, and a member 
of QuantumWorks, Canada’s national research consortium 
on quantum information science. lütkenhaus has made 
key contributions to the theory and practice of quantum 
information technology and quantum cryptography.

Dr. Hamed majedi joined IQC in 2005 and is a professor in 
the university of Waterloo’s Department of electrical and 
Computer engineering and the department of physics and 
astronomy. majedi established the institute’s Integrated 
Quantum optoelectronics laboratory (IQol) for the 
characterization of superconducting and photonic quantum 
devices, focusing on the development of a superconducting 
single-photon detector in the infrared range. 

dr. raymond laflamme

dr. adrian lupaşCu

Spin-Based Quantum 
Information Processing

a well-known technology that has long been used in biomedical 

imaging also serves as a natural test-bed for quantum computing. 

Nuclear Magnetic Resonance (NMR) manipulates the quantum 

states of nuclear “spins” in molecules. Because the nuclei behave 

like tiny magnets, they can be controlled and manipulated using 

magnetic fields and radiofrequency pulses — and thus serve 

as qubits. So far, NMR has been the most successful system in 

implementing quantum algorithms. 

A team of researchers led by IQC faculty Raymond Laflamme  

and David Cory hold the current record for the most  

well-characterized qubits harnessed in a single experiment (12). 

Other IQC faculty including Jonathan Baugh, Joseph Emerson, 

Debbie Leung, and Michele Mosca have also made numerous 

critical contributions to the development of spin-based  

quantum computing. 

Future research will require a platform that can be scaled up to 

harness an increasing number of qubits. Trapping and controlling 

single electron spins in nanoscale devices (such as point defects, 

quantum wires or semiconductor quantum dots) is at the heart of 

research done by IQC researchers Jonathan Baugh and David Cory. 

Creating a viable system with many qubits is key to realizing the 

full power of quantum information processing.

dr. Joseph emerson

dr. Thomas Jennewein

dr. debbie leung

dr. norberT lüTkenhaus

dr. hamed maJedi

faculty

11

prof. Jonathan Baugh working in the spintronics lab
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Nanoelectronics-Based Quantum Information Processing

because they are based on standard semiconductor technology, nanoscale systems 

such as quantum dots and superconducting circuits make good candidates for 

practical quantum computers. Once a few such systems are shown to work above a 

given threshold, the key will be to make them work together in scalable technology. 

Significant progress has been made in reducing errors, implementing algorithms and 

observing entanglement using these systems. IQC is home to two new labs in these 

fields: the Quantum Spintronics laboratory and the Superconducting Quantum Devices 

laboratory. IQC theorists and experimentalists including Frank Wilhelm, Jonathan Baugh, 

Adrian Lupaşcu and Hamed Majedi are leading these investigations. Their work will be 

essential as quantum information technology moves closer toward practical realization 

and commercialization.

Optical Quantum Information Processing

in quantum optics, photons (particles of light) are used to carry quantum 

information. each photon has a polarization — for instance, vertical or 

horizontal, which can be ascribed with the classic bit states of zero and 

one, respectively. But polarization can also be in a quantum superposition 

of these states — essentially zero and one at the same time. Since the 

means of manipulating the polarization of photons are well understood and 

easily achievable, optics makes an ideal test-bed for investigating quantum 

information processing. Some of the first realizations of novel quantum 

effects, such as teleportation and quantum key distribution, were achieved 

through optics research. 

The seminal proposal by Emanuel Knill, Raymond Laflamme and Gerard 

Milburn (the KLM proposal) allows universal and scalable optical quantum 

computing using only single photons, linear optics and measurement. IQC 

faculty member Norbert Lütkenhaus has conducted leading research into 

such areas as entanglement verification and quantum logic operation. The 

team led by Kevin Resch focuses on fundamental experiments of quantum 

communication and algorithms, while Thomas Jennewein’s optical research 

team investigates quantum communication through free space via satellite. 

Research focus

students working in the Quantum  
optics & Quantum Information lab



dr. kevin resCh

dr. miChele mosCa

dr. ashwin nayak

Dr. michele mosca is co-founder and the Deputy Director 
of IQC and is a professor in the university of Waterloo’s 
Department of Combinatorics and optimization as well 
as the departments of Computer science and physics 
and astronomy. mosca is also a founding member of the 
perimeter Institute and has made major contributions 
to the theory and practice of quantum information 
processing, particularly in the areas of quantum 
algorithms, quantum self-testing and private quantum 
channels. mosca holds the position of Canada research 
Chair in Quantum Information.

Dr. ashwin nayak joined IQC in 2002 and is a professor in 
the university of Waterloo’s Department of Combinatorics 
and optimization. He is also a scholar at the Canadian 
Institute for advanced research. He earned his phD in 
computer science from university of California, Berkeley 
in 1999, and completed a postdoctoral fellowship at the 
DImaCs Center (rutgers university) and at&t labs-
research. He has made several key contributions to the 
understanding of quantum computational complexity.

Dr. Ben reichardt joined IQC in 2008, and is a professor in 
the university of Waterloo’s school of Computer science. 
after completing his undergraduate degree at stanford 
university, he earned a phD in computer science at the 
university of California, Berkeley. In his doctoral work, he 
gave the first proof that fault-tolerance schemes based on 
noise detection could function in the presence of noise. 
reichardt studies quantum fault tolerance and quantum 
algorithms, and his work brings together ideas from 
theoretical computer science and quantum physics.

Dr. Kevin resch joined IQC in 2006 and is a professor 
in the university of Waterloo’s Department of physics 
and astronomy. He completed his phD at the university 
of toronto in 2002, focusing on experimental quantum 
optics. In 2003, resch was involved in building the first 
free-space quantum communication link for entangled 
photons. He now heads the research group working 
in IQC’s Quantum optics laboratory, investigating the 
generation and characterization of quantum states of light.

Dr. John Watrous joined IQC in 2006 and is a professor in 
the university of Waterloo’s school of Computer science. 
In 2008 he was named a fellow at the Canadian Institute 
for advanced research (CIfar) Quantum Information 
processing program. Watrous and collaborators achieved 
a major breakthrough in 2009 when they resolved 
a decade-old complexity problem by proving the 
equivalence of two collections of computational problems 
called QIp and pspaCe.

Dr. frank Wilhelm joined IQC in 2006 and is a professor  
in the university of Waterloo’s Department of physics  
and astronomy. prior to arriving at IQC he was a lecturer 
at ludwig-maximilians university in munich. He earned  
his doctorate in physics at the university of Karlsruhe  
in germany in 1999. Wilhelm’s major contributions  
include the proposal of the first practical electronically 
controllable qubit-qubit interactions, the proposal of 
macroscopic dynamical quantum tunneling, and the 
introduction of optimal control theory to the physics  
of solid-state qubits. 
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dr. John waTrous

dr. frank wilhelm

dr. ben reiChardT

faculty

adrian lupaşcu’s research group

Quantum Sensors

quantum information processing promises not only breakthroughs for 

computing, communications and cryptography, but it can also help 

us devise tools for navigating and controlling the nano-scale world. 

Sensors and actuators that operate according to quantum mechanics 

will achieve sensitivity, selectivity, precision and robustness far beyond 

their classical counterparts.

IQC faculty member David Cory’s research in this area has included 

the improvement of neutron interferometry (NI), in collaboration 

with the National Institute of Standards and Technology (NIST) in 

Maryland. The development of interferometers inspired by quantum 

error correction techniques has already resulted in greatly enhanced 

robustness and permitted the design of special purpose NI for new 

applications to magnetic and soft matter. Quantum actuators currently 

under development in Cory’s lab include electron spin control of nuclear 

spins, electron spin control of transport, optical control of electron 

and nuclear spins, and electron spin control of superconducting 

circuits. Ultimately, this research aims to integrate quantum sensors 

and actuators into more complex systems and achieve higher levels 

of functionality. These complex systems could be used, for example, 

to detect single spins or even serve as building blocks for the 

development of practical quantum information processors. 
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2009/2010  
Postdoctoral Fellows 

 gorjan alagic dominic berry anne broadbent bill Coish alexander de souza

 Jay gambetta gus gutoski hannes hübel lawrence ioannou Tsuyoshi ito

 rainer kaltenbaek xiongfeng ma will matthews seth merkel marco piani

 robert prevedel mohsen rasavi Colm ryan simone severini urbasi sinha

 yipu song Tzu-Chieh wei Zhizhong yan bei Zeng Jingfu Zhang

Working alongside IQC’s faculty and students are 25 postdoctoral fellows, whose expertise and innovative approaches to research enrich 

the institute’s scientific landscape. these exceptional minds contribute to every aspect of IQC’s mission, spanning research, publications, 

teaching and outreach. they represent the next wave of leaders in the field of quantum information science.

postdoctoral fellows 
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Urbasi Sinha

a team led by iqC postdoctoral fellow urbasi sinha earned an article in the prestigious journal  
Science for fundamental research in quantum mechanics.

The paper puts one of the fundamental axioms of quantum mechanics, Born’s rule, to the test. Born’s rule, 

which gives the probability that a measurement on a quantum system will yield a given result, is widely 

assumed to always hold true.

This assumption is what led physicist W.H. Zurek to remark: “If Born’s rule fails, everything goes to hell.”

Sinha and her IQC colleagues sought to find out if everything could indeed go to hell.

They devised a variation to the famous “double-slit” experiment, which has long been used to demonstrate 

the counter-intuitive laws of quantum mechanics. Their “triple-slit experiment” aimed to test the 

fundamental postulates of quantum mechanics, on which other applied research is based.

If the photons in the triple-slit experiment demonstrated any unexpected results, it would mean quantum 

mechanics is only approximate, just as the double-slit experiment demonstrated that classical physics is 

only an approximation to the true law of nature.

Even a small violation of Born’s rule would indicate that quantum mechanics is merely approximate, and would change physics as we know it.  

This would imply even more generalized versions of quantum mechanics, thus even leading to new ideas such as “super quantum computing.”

The researchers discovered no such violation, however, allowing them to put a bound on expectations of quantum mechanics.

This result affirms quantum mechanics as a pillar of modern physics and opens up new avenues for exploring the fundamentals of quantum mechanics.  

Quantum Information 
Processing with Spins  
and Superconductors 

iqC postdoctoral fellows bill Coish and Jay 
gambetta spearheaded an innovative, three-day 
workshop exploring quantum computing via 
spins and superconductors. 

Titled Quantum Information Processing with 

Spins and Superconductors (QISS), the workshop 

was designed to foster an exchange of ideas 

and research between scientists working on 

superconducting systems and electron spins. 

Held in May, the QISS workshop saw 17 guest 

speakers from North America, Europe  

and Japan deliver presentations to roughly  

60 participants. 

The workshop also included a poster session, 

which allowed IQC scientists with varied research 

interests to share their ideas and results with the 

invited guests. 

Topics covered during QISS included: new designs 

for superconducting qubits, decoherence sources 

and error estimations, quantum information 

processing with solid-state systems, generating 

and measuring entanglement, and many more. 

Coish and Gambetta deemed the workshop a big 

success, and plan to host it again in coming years.

Anne Broadbent

anne broadbent, a postdoctoral fellow at 
the institute for quantum Computing, finds 
balance between her leading-edge scientific 
research and her family life on a 10-acre farm 
nicknamed windy poplars.

In a feature published in The Waterloo Region 

Record, Broadbent said mathematics has an 

“elegance” that has always attracted her, not 

unlike the rustic beauty of her homestead 

northwest of Waterloo.

Broadbent introduced readers to her husband, Didier Guignard, their seven-month-old son 

Danny, and the family pet — a Bernese mountain dog named Berny.

The article was an instalment of a Record series called young Innovators, which profiles  

the next generation of leading-edge thinkers in Waterloo Region. Further instalments   

are scheduled to include profiles of IQC postdoctoral fellows including Bill Coish and 

Urbasi Sinha.

The feature about Broadbent traces her path from her Ottawa childhood to her young 

adulthood in Waterloo decoding (and creating) the secrets of cryptography. 

She pursued cryptography during her PhD studies in Montreal, and soon thereafter began 

her postdoctoral fellowship at IQC. 

In the newspaper article, Broadbent says her work at IQC allows her to be continually 

amazed by the “elegance and creativity” of mathematics. 

“It’s like putting together a puzzle, but you don’t know what the final outcome will look 
like,” she said. “These are the pieces, what can I build with them? Or sometimes, you 
think about building something, but it comes out slightly differently than you thought, 
but it is just as interesting, or more interesting.”

photo by  
peter lee  
courtesy  
of The Waterloo  
Region Record 
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graduate program
A NEW GRADUATE PROGRAM IN QUANTUM 
INFORMATION WILL COMMENCE AT THE UNIVERSITy 
OF WATERLOO IN FALL 2010,  OFFERING STUDENTS 
AN UNPRECEDENTED BREADTH OF STUDy IN THE 
EMERGING F IELD. 

The graduate program will expose 

students to a wide range of advanced 

research projects and courses on 

the foundations, applications and 

implementations of quantum  

information processing.

Applications are now being accepted 

for the program, which was created 

with consultation and approval from six 

academic units, three faculties and the 

university Senate.

One particularly special feature of  

the program is its scope, encompassing 

both experimental and theoretical  

aspects of quantum information.  

Students will be required to take  

two key courses: Quantum Information 

Processing and Implementation of 

Quantum Information Processing.  

They will have the opportunity to  

take a wide range of other specialized 

courses in quantum information,  

ranging from Theory of Quantum 

Information to Quantum Algorithms to 

Nanoelectronics Implementations of 

Quantum Information Processing.

“I don’t know of any other program in the 

world where students acquire this depth 

of background in both the theory and 

implementation of quantum information,” 

said IQC Deputy Director Michele Mosca, 

chair of the committee that oversees 

the program. “Students will be part of a 

world-renowned multi-disciplinary team 

of researchers harnessing the power of 

quantum mechanics.”

Students will be based in their home 

program and earn a Quantum Information 

qualification to their degrees; for instance, 

Master of Mathematics in Computer 

Science (Quantum Information), or Doctor 

of Philosophy of Science in Chemistry 

(Quantum Information).

“The breakthroughs in quantum computing 

will likely happen across different 

disciplines,” Mosca said. “We are sowing 

the seeds for that to happen. Big ideas 

tend to come from the cross-pollination  

of disciplines.”  

Jeremy Chamill iard
“Conducting my experimental research at IQC has 

provided me with the resources to acquire state-of-

the-art equipment, the expertise to guide my work 

and the environment in which to carry out cutting-

edge experiments in quantum information.”

Easwar Magesan
“The interdisciplinary nature of IQC has broadened 

my scientific interests and provided me with the 

resources to pursue diverse areas of research. It is 

exciting to see the many important theoretical and 

experimental advances being made at the institute.”

Gina Passante
“Graduate studies in quantum information 

have given me the opportunity to learn 

about quantum information not only 

in my field of physics, but also from a 

mathematical and computer science point 

of view. When I leave IQC, I am certain 

that I will have a broader view of the field 

than if I had studied anywhere else.”
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Students
Jeyran Amirloo

Normand Beaudry

Devon Biggerstaff

Jean-Philippe Bourgoin

Jeremy Chamilliard

Alessandro Cosentino

Ben Criger

Pierre-Luc Dallaire-Demers

Chunqing Deng

Amin Eftekharian

Chris Erven

Agnes Ferenczi

Christopher Ferrie

Jennifer Fung

Behnood Ghamsari

MirMojtaba Gharibi

Sevag Gharibian

Peter Groszkowski

Deny Hamel

Tyler Holdon

Rolf Horn

Stacey Jeffery

Mohsen Keshavarz

Botan Khani

Milad Khoshnegar

Nathan Killoran

Robin Kothari

Jonathan Lavoie

Nicholas LeCompte

Chandrashekar Madaiah

Easwar Magesan

Laura Mancinska 

Iman Marvian Mashhad

Thomas McConkey

Matthew McKague

Evan Meyer-Scott

Hamid Mohebbi

Ryan Morris

Felix Motzoi

Osama Moussa

Varun Narasimhachar

Christian Oppenlander

Jean-Luc Orgiazzi

Brendan Osberg

yingkai Ouyang

Maris Ozols

Adam Paetznick

Gina Passante

David Pitkanen

Farzad Qassemi

Ansis Rosmanis

Bill Rosgen

Amir Jafari Salim

Kurt Schreiter

Cheng Shen

Lana Sheridan

Jamie Sikora

Jamie Smith

Jason T. Soo Hoo

Cozmin Ududec

Sarvagya Upadhyay

Rui xian

Mike Zhang  



the miss ion  of  IQC is  to  harness  and  

contro l  the  very  bu i ld ing b locks  of  nature  

— atoms,  e lectrons ,  photons  and the  l ike  — 

to  revo lut ion ize  comput ing ,  communicat ions 

and sensors .  Because these  bu i ld ing b locks 

obey the  laws of  quantum mechanics , 

they pose d i f f icu l t  cha l lenges  but  promise 

t remendous  potent ia l  rewards .

Over  the  next  severa l  pages ,  take  a  tour  of  IQC’s 

laborator ies ,  and f ind  out  how researchers  are  taming the 

quantum wor ld  to  deve lop the  techno logy of  the  future . 

IQC will place Waterloo at the forefront  

of a new frontier of knowledge.

David Johnston
President, University of Waterloo, 

and Governor General Designate

We consider IQC to be the best institute of its type in the world  today.

From an international NSERC-sponsored review panel in 2009 

IQC is arguably the leading achiever in the world in its field of endeavor, on all fronts.

NSERC Panel Report, 2006  



Take a tour of IQC
SUPERCONDUCTING QUBITS LAB.  
Harness ing quantum systems at  the 

“mesoscopic  sca le”  ( ~ 1µm) is  poss ib le  by 

def in ing qubi ts  us ing superconduct ing 

nano-dev ices  embedded in  e lect r ica l 

c i rcu i ts  (namely  Josephson junct ions  which 

of fer  a  sca lab le  way to  per form quantum 

comput ing) .  Sc ient i sts  in  th is  lab  study the 

interact ion  between l ight  and these  qubi ts . 

the quantum dev ice  theory 
group i s  work ing on a  pro ject 

funded by the  Inte l l igence 
advanced research pro jects 

act iv i ty  as  part  of  an 
in i t iat ive  for  the  uni ted states 

government .  the pro ject 
i s  a  co l laborat ive  ef fort 

between mater ia l  sc ient ists 
and phys ic ists  to  invest igate 

how to  produce so l id 
mater ia ls  that  are  as  f ree  f rom 

imperfect ions  as  poss ib le . 

tHe tHeorIsts.  IQC’s  theor ists 

examine the  potent ia l  power,  scope 

and l imi ts  of  quantum in format ion 

process ing .  The mathemat ic ians 

and computer  sc ient i sts  determine 

which  computat iona l  tasks  wi l l 

be  better  tack led wi th  quantum 

a lgor i thms and how the  pr inc ip les  of 

quantum mechan ics  can a l low better 

communicat ions  and more  secure 

cryptography.  Theoret ica l  phys ic i sts 

spend the i r  t ime study ing the  cha l lenges 

of  phys ica l  implementat ion  of  QIP.

WelCome to IQC!  Beh ind every  door  at 

IQC,  researchers  are  invest igat ing theoret ica l 

and exper imenta l  approaches  to  quantum 

in format ion  sc ience.  Unt i l  you can v is i t  us  in 

person ,  we inv i te  you exp lore  IQC in  these  pages . 

nuClear magnetIC resonanCe  
(nmr) laB.  The sp in  propert ies  of  nuc le i  a re 

great  cand idates  for  qub i ts .  Nuc lear  Magnet ic 

Resonance has  long been used in  medica l  imaging 

and has  proven a  successfu l  test -bed for  ear ly 

quantum computers .  A  research team f rom IQC and 

MIT  ho lds  the  record for  contro l l ing  the  most  qub i ts 

in  any system,  namely  12  in  l iqu id-state .  So l id-state 

NMR,  us ing molecu les  he ld  in  a  crysta l  rather  than  

a  l iqu id ,  poses  new cha l lenges  but  has  the  potent ia l 

for  faster  contro l .

 

adrian lupaşcu and Jason soo Hoo working 
in the superconducting Qubits lab



IQC researchers  frank 
Wi lhe lm,  B i l l  Co ish  and farzad 

Qassemi  examined how to 
dea l  wi th  “b locks”  to  quantum 
comput ing in  a  may 2009 issue 

of  Phys ica l  Rev iew Letters . 

CoHerent spIntronICs laB.  
A l though NMR and ESR can ach ieve 

impress ive  quantum contro l ,  i t  i s 

cha l leng ing to  add more  qubi ts  to 

these  systems .  Thanks  to  advances  in 

semiconductor  fabr icat ion  techno log ies , 

researchers  can bu i ld  very  smal l 

( ~ 100nm) “quantum dots”  that  can ho ld 

a  s ing le  e lect ron .  The qubi ts  are  the 

e lect ron sp ins  conf ined us ing charged 

e lect rodes  on nanowires . 

SOLID STATE QUANTUM 
DEVICE LAB.  Insp i red by the 

foundat ions  of  quantum mechan ics 

and quantum in format ion ,  th is 

lab  deve lops  so l id-state  dev ices , 

such as  sensors  and actuators , 

des igned to  ach ieve  greater 

e f f ic ienc ies  than are  poss ib le  in 

the  c lass ica l  wor ld .  These  f i r st 

generat ion  quantum dev ices  wi l l 

be  the  too ls  for  nav igat ing the 

nano-wor ld  and the  bu i ld ing 

b locks  of  progress ive ly  more 

complex  quantum processors . 

ELECTRON SPIN 
RESONANCE (ESR)  LAB. 
A natura l  extens ion  to  NMR is 

to  use  e lect ron sp ins  to  contro l 

nuc lear  sp ins ;  th is  a l lows for 

faster  operat ion  whi le  keep ing 

the  inherent  robustness  of 

the  nuc lear  sp ins .  These  two 

systems demonstrate  a  h igh 

degree  of  contro l  and are  

we l l -su i ted as  test -bed 

quantum computer  prototypes . 

 

researchers  Kev in  resch ,  Jonathan lavoie  and ra iner 
Ka l tenbaek explored c lass ica l  ana logues  of  

two-photon quantum inter ference in  Phys ica l  Rev iew 
Letters  paper  publ i shed in  June 2009.   



INTEGRATED QUANTUM 
OPTOELECTRONICS LAB.
One of  the  b igger  cha l lenges 

faced by researchers  of  opt ics-

based quantum protoco ls  i s  the 

actua l  detect ion  of  photons . 

Whether  for  communicat ions 

or  comput ing use ,  the  future  of 

quantum in format ion  research 

wi l l  requ i re  better,  more  

accurate  photon detectors .   

In  th is  lab ,  researchers  a im 

to  deve lop and character ize 

a  fast ,  h igh-ef f ic iency photon 

detector  that  works  at  the 

f requency used to  t ransmit 

photons  in  opt ica l  f ibers .

QUANTUM OPTICS AND 
QUANTUM INFORMATION 
LAB.  Part ic les  of  l ight  (photons) 

generated us ing lasers  can be 

used as  qub i ts .  Photons  interact 

very  l i t t le  w i th  the  env i ronment , 

wh ich  makes  them res istant  to 

decoherence.  Because  creat ing 

entang lement  between photons  i s 

important  but  d i f f icu l t ,  research 

in  th is  lab  st r ives  to  f ind  and 

character ize  better  sources  of 

entang led photons  and apply  them 

to  nove l  quantum in format ion 

process ing protoco ls .  Th is  lab 

a lso  deve lops  new technolog ies 

app l icab le  to  imaging . 

GO ASK ALICE . 
“A l ice”  and “Bob”  are 

photon rece ivers  in  IQC’s 

“quantum key d ist r ibut ion” 

exper iment .  Thanks  to 

quantum mechan ica l 

laws ,  tamper ing wi th  the 

photon t ransmiss ions 

wi l l  be  detectab le  when 

Al ice  and Bob measure 

the i r  photons  and publ ic ly 

d iscuss  a  random se lect ion 

of  outcomes .  As  long as 

tamper ing i s  be low a  certa in 

thresho ld ,  A l ice  and Bob can 

d ist i l  shared secret  keys . 

With  these  keys ,  A l ice  and 

Bob may encrypt  messages 

us ing unbreakab le  codes .  

QUANTUM PHOTONICS LAB. 
The key  goa l  pursued in  th is  lab  i s 

to  deve lop techno log ies  that  enab le 

app l icat ions  of  quantum in format ion 

and communicat ion  on a  g loba l 

sca le .  Researchers  are  deve lop ing 

techno log ies  for  quantum 

cryptography t ransmit ted through 

opt ica l  f ibres  and f ree  space to 

sate l l i tes .  They are  a lso  eng ineer ing 

nove l  and h igh-qua l i ty  states  of 

entang led photons  and apply ing 

them to  quantum communicat ion 

protoco ls  and fundamenta l  quantum 

phys ics  exper iments . 

CLEANROOM.  IQC’s  fabr icat ion  c leanroom is 

cer t i f ied  C lass  1 ,000,  mean ing that  one cub ic  foot 

conta ins  less  than 1 ,000 part ic les  (as  opposed to  the 

1 -5  mi l l ion  in  typ ica l  outdoor  a i r ) .  Such condi t ions 

a l low for  use  of  the  e-beam l i thography system for 

pattern ing des igns  wi th  d imens ions  as  smal l  as  20 

b i l l ionths  of  a  metre  across .  Other  equ ipment ,  such 

as  Atomic  Layer  Depos i t ion  and Opt ica l  L i thography, 

a l lows for  the  eng ineer ing of  nano-sca le  dev ices . 



Mike and Ophelia Lazaridis
Quantum-nano Centre

The new fac i l i ty  wi l l  c reate 

wonderfu l  opportun i t ies 

for  sc ient i sts  f rom many 

d isc ip l ines  to  chat , 

bra instorm and share  ideas . 

Sc ient i f ic  breakthroughs 

of ten  happen when great 

minds  come together  under 

one roof  — which  i s  exact ly 

what  we expect  to  happen  

at  the  QNC. 

Raymond Laflamme
Executive Director, IQC
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Quantum Comput ing ho lds  the  promise 

of  enab l ing computers  wi th  prev ious ly 

un imaginab le  power  and acce lerat ing 

fundamenta l  research in  quantum 

phys ics .  We hope to  see  Water loo 

become the  ep icentre  of  Quantum 

research and exper imentat ion .

Mike Lazaridis
Co-CEO, Research In Motion

QnC ground-breaking ceremony

The mike and ophelia lazaridis quantum-nano Centre is under 

construction in the heart of the university of waterloo’s main campus 

and is shared with the waterloo institute of nanotechnology.  

The building was designed to foster cross-disciplinary collaboration 

between students and faculty and attract top scientists to the 

waterloo area. 

The building will include a suite of laboratories for research in quantum 

optics, NMR and ESR, quantum dots, superconducting qubits, coherent 

spintronics and quantum cryptography. It will also be adjacent to a new 

fabrication and metrology facility. The building was designed to meet the 

highest scientific standards including vibration, temperature, humidity 

and electromagnetic radiation standards.

The design of the QNC provides a focal point in the centre of the building 

that links all locations together in one main atrium. The layout is meant 

to bring mathematicians, computers scientists, chemists, physicists and 

engineers together and foster scientific interaction and collaboration.  

IQC will have 125,000 sq. ft. at the QNC, which will provide office space 

for faculty and graduate students, research laboratories, fabrication and 

testing facilities, seminar and lecture rooms, numerous interaction spaces 

and a research seminar room which will accommodate up to 200 people. 

The first of its kind in the world, the building will provide the space to 

nurture research, discussion and instruction in the exciting fields of 

quantum information and nanotechnology engineering. 
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the boomerang of life
Stephen Hawking visits IQC

IQC WELCOMED THE WORLD’S  MOST FAMOUS 

SCIENTIST,  STEPHEN HAWKING,  FOR A VIS IT 

IN JUNE,  2010.  Hawking spent  an  a f ternoon tour ing 

IQC’s  laborator ies ,  meet ing researchers  and catch ing up 

wi th  IQC Di rector  Raymond Laf lamme,  who earned h is 

PhD under  Hawking ’s  tute lage in  the  1980s .  As  a  memento 

of  the  v is i t ,  Laf lamme presented h is  former  mentor  wi th 

a  wooden boomerang — symbol iz ing one of  the  pa i r ’s 

ear l iest  sc ient i f ic  co l laborat ions .  As  a  PhD student , 

Laf lamme d isproved Hawking ’s  theory  that  t ime reverses 

d i rect ion  in  a  contract ing un iverse ,  lead ing Hawking to 

concede that  “ t ime i s  an  ar row,  not  a  boomerang .”  

Director raymond laflamme presents prof. Hawking with the wooden boomerang

university of Waterloo provost feridun Hamdullahpur welcomes 

prof. Hawking to IQC on behalf of all Waterloo students and faculty.
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Visitors to IQC
HUNDREDS OF DISTINGUISHED GUESTS VIS IT  IQC EVERy yEAR,  FROM 
LEADING SCIENTIF IC COLLABORATORS TO POLIT IC IANS,  JOURNALISTS , 
ARTISTS AND MORE.  AMONG THEM: 

the president of the Canadian space 

agency and the second Canadian in 

history to perform a spacewalk visited 

IQC as part of a tour of universities and 

other academic institutions. given that he 

has a phD in physics with a specialty in 

laser optics, maclean came to IQC armed 

with questions and curiosity about the 

work being done at the institute.

Winner of the nobel prize in physics in 2003, 

leggett is a world-renowned leader in the theory 

of low-temperature physics. His two-month stay 

and summer lecture series at IQC have become 

an annual highlight for faculty and students.  

He is an Honorary fellow of the Institute of 

physics (u.K), a mike and ophelia lazaridis 

fellow, and was knighted (KBe) by Queen 

elizabeth II in 2003 “for services to physics.” 

australia’s most prominent science 

broadcaster visited IQC during a nasty 

winter storm in early 2010. He took the 

frigid weather in stride, sitting down with 

raymond laflamme for a long interview 

about quantum information research, which 

later aired on his popular radio program, 

The Science Show. a veteran of radio and 

television, Williams has appeared on  

Dr. Who and Monty Python’s Flying Circus. 

an internationally acclaimed artist, rabinowitch 

delivered a public lecture at IQC in march 

2009, in which he discussed humanity’s “crisis 

of being” caused by the scientific revolution.  

rabinowitch is the creator of the “Bell for 

Kepler,” a steel sculpture that was displayed 

at IQC until may 2009, at which time it was 

relocated to its permanent home in the 

Waterloo Civic square.

India’s minister of state in Communications 

and technology visited IQC with a delegation 

in april 2009 to tour the labs and discuss 

future technologies with raymond laflamme. 

sTeve maCleansir anThony leggeTT

robyn williamsroyden rabinowiTCh

saChin piloT
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41

141

6

46

61

published papers co-authored by IQC  
faculty and international collaborators

external collaborators on publications

grants shared between IQC faculty  
and non-IQC researchers

external collaborators sharing joint grants  
with IQC faculty members

Institutions whose researchers have 
collaborated with IQC faculty

Quick Facts   
IQC Collaborations 2009/2010National and International 

Agreements
IQC has signed six agreements to promote research 

and exchange of scientists with other organizations. 

•   National University of Singapore

•  IBM

•   National Science Council of Taiwan

•   COM DEV

•   Indian Institute of Technology, Kanpur  

•   National Institute of Informatics, Japan  

IQC IS  HOME TO A RANGE OF ExPERIMENTAL  
AND THEORETICAL RESEARCHERS WHO  
REGULARLy COLLABORATE WITH EACH  
OTHER AND WITH LEADING SCIENTISTS FROM  
AROUND THE WORLD. 

Col laborat ions lead to many key breakthroughs and dozens of publ ished papers in academic journals . 

Networks such as QuantumWorks and CIFAR’s Quantum Information Program create br idges between 

researchers ,  helping to pave the way for col laborat ive research.  QuantumWorks is  an NSERC-funded 

Innovation Platform that l inks Canadian researchers with industr ia l  and government agency partners  

to lead Canada into the next technological  revolut ion.  CIFAR brings together leading researchers from 

across Canada and around the world to work col laborat ively on advanced research projects .  Current ly  

more than 350 researchers are aff i l iated with CIFAR’s 12 research programs.

IQC’s col laborators come from inst itut ions in countr ies such as:  Japan ,  Singapore ,  Austria ,  Austral ia ,  

the United States ,  the United Kingdom ,  France ,  Germany ,  Czech Republic  and China .  

from waterloo
to the world

Funding QuantumWorks  i s  an  important  step in  hav ing Canada at  the  lead ing-edge of  sc ience and 

techno logy and the  impact  of  quantum technolog ies  cannot  be  underest imated . 
Prof. P. Grutter

Scientific Director, NSERC Nano Innovation Platform
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IQC FACULTy MEMBER JOHN WATROUS 

AND COLLABORATORS ACHIEVED A MAJOR 

BREAKTHROUGH IN THE SUMMER OF 2009 

WHEN THEy PROVED THE EQUIVALENCE OF 

TWO COLLECTIONS OF COMPUTATIONAL 

PROBLEMS CALLED QIP AND PSPACE.   

Their landmark discovery was so significant, the paper summarizing  

their results earned the prestigious Best Paper Award at the Symposium 

on Theory of Computing (STOC).

The paper, called QIP = PSPACE, was chosen from a field of 279 

submissions as having made the most significant contribution to 

theoretical computer science over the past year.  

The discovery resolved a decade-old problem in the theory of 

quantum computing by proving the equivalence of two collections of 

computational problems called QIP and PSPACE. 

Watrous and collaborators Zhengfeng Ji (Perimeter Institute), Sarvagya 

Upadhyay (IQC and David R. Cheriton School of Computer Science) and 

Rahul Jain (National University of Singapore) demonstrated that QIP is 

equivalent to PSPACE.

To understand the importance of their result, it is helpful to summarize 

some historical developments that pre-date quantum computing: 

A celebrated result of 20 years ago asserts that IP and PSPACE are in  

fact two descriptions of the same entity (any problem in PSPACE is in IP, 

and vice versa).

Watrous was among the first researchers to investigate the quantum 

analogue of IP, namely QIP. Although he and his collaborators uncovered 

several interesting properties of QIP, its true relationship to PSPACE 

remained a mystery until Jain, Ji, Upadhyay and Watrous demonstrated 

their equivalence last summer.

Explained Watrous: “We want to understand the impact of 

quantum information on the way we classify the inherent difficulty 

of computational problems. In the case of interactive proof 

systems, we now have an answer: quantum information doesn’t 

actually have any effect at all on the class of problems they define.”

IQC strives to facilitate such discoveries by creating a fertile  

environment for collaboration and discovery.  

PSPACE (“po lynomia l  space”)  i s  the  co l lect ion  of  a l l  computat iona l  prob lems that  can be  so lved 

by a  computer  whose memory usage sca les  accord ing to  some f ixed power  of  the  instance s ize . 

IP  ( “ interact ive  proof ”)  des ignates  the  c lass  of  a l l  computat iona l  prob lems whose so lut ions  can 

be  “ver i f ied”  through an  interact ion  wi th  a  “prover ”  agent  that  answers  a  ser ies  of  cha l lenge 

quest ions ,  in  t ime bounded by a  f ixed power  of  the  instance s ize . 

      Collaborative Breakthrough   

QIp = pspaCe
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outreach

Workshops & Conferences

iqC frequently welcomes many of the top scientific minds in the world to attend conferences and 

workshops at the institute. from a summer workshop in quantum cryptography for exceptional 

teenagers to a spintronics conference jointly presented with miT, these events are designed to spark 

new ideas, forge new partnerships and build an international community of leading researchers. 

The fourth  workshop on Theory  of  quantum 

Computat ion ,  Communicat ion and Cryptography

More than 100 international participants shared recent developments  

and jointly discussed the latest problems and strategies in quantum 

information research. Participants visited IQC from Africa, Asia,  

South America, Europe, North America and Australia. 

useqip:  undergraduate  school  on exper imenta l 

quantum informat ion process ing

An intensive, hands-on workshop aimed at giving roughly a dozen 

exceptional undergraduate students real-world experience in quantum 

computation laboratories. 

qCsys:  quantum Cryptography school  for  

young students

An introductory workshop to key concepts in quantum information 

processing aimed at high school students aspiring to study quantum 

science in university.

mathemat ics  in  exper imenta l  quantum 

informat ion process ing workshop

A gathering of leading experts in mathematical approaches 

to quantum information processing. 

uw/miT spintronics  meet ing

An exchange of information and ideas related to spin-based 

approaches to quantum information processing, led jointly by 

researchers from IQC and MIT.

the nineteenth century was known as the machine age, the 

twentieth century will go down in history as the information age. 

I believe the twenty-first century will be the quantum age.

Paul Davies
Physics Professor, Arizona State University

the research done at IQC will help ontario build a strong and prosperous economy  

— one based on high skills and high standards.

Dalton McGuinty 
Ontario Premier

useQIp students preparing for their lectures and lab visits
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Lectures

sir  anthony leggett  lecture  ser ies

Winner of the 2003 Nobel Prize for Physics, Tony 

Leggett, spends a part of each summer at IQC as a 

visiting scholar and lecturer. His talks cover subjects at 

the forefront of quantum information science.

Community Events 

iqC open house 

Each year IQC invites the community to visit the institute to learn about 

quantum information science. Guests visit the labs, meet IQC’s researchers 

and listen to panel discussions and lectures by some of the world’s top 

quantum information scientists. This year’s Open House will take place on 

September 18 as a participating site on Doors Open Waterloo Region.  

New this year: science show for kids and other hands-on activities.  

Tedxwater loo 

IQC Director Raymond Laflamme explored the power of curiosity at the 

TEDxWaterloo conference in February 2010. TEDx is a locally organized 

offshoot of the TED (Technology, Entertainment, Design) conferences, 

which feature interesting and inspiring speakers and have become a viral 

Internet phenomenon. “Curiosity is a thread that runs through all of us,” 

Laflamme told an audience of roughly 350. “It is the foundation of all 

scientific endeavours.”  

Joseph emerson publ ic  lecture

Can quantum mechanics get you out of paying a 

speeding ticket? Well, no. But IQC faculty member 

Joseph Emerson presented a compelling case during a 

packed public lecture hosted by Perimeter Institute on 

March 3, 2010. Emerson jokingly cited the “Heisenberg 

Uncertainty Principle” — essentially that we can’t 

measure all properties of an object simultaneously —  

as the reason why a speeding ticket he received could 

not be valid. Emerson’s lecture included clips from the 

award-winning documentary The Quantum Tamers, 

which he co-wrote. 

The Quantum Tamers

IQC Director Raymond Laflamme and Prof. Joseph 

Emerson, scientific advisor and co-writer respectively, 

participated in this documentary spearheaded by the 

Perimeter Institute. The Quantum Tamers: Revealing 

Our Weird and Wired Future explores the quantum 

technological revolution. The film won the “Prix Audace” 

award at the Pariscience International Film Festival. 

We will also continue to support and encourage private 

sector research, development and commercialization of 

new products and innovations through our national science 

and technology strategy. for example, we will make 

further investments in Waterloo’s Institute for Quantum 

Computing, an emerging world leader in the areas of 

computer, engineering, mathematical and physical sciences.

Stephen Harper
Prime Minister of Canada

prof. michele mosca lectures to a group of 

young students about Quantum Cryptography 

participants from the 2010 tropical QKD Workshop 
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awards

FACULTy AWARDS

40 Under 40, Waterloo Region Record 

michele mosca, February 2010

Prix Audace at Pariscience Film Festival 

raymond laflamme, senior scientific advisor, 

Quantum Tamers

Joseph emerson, scientific advisor and co-writer, 

Quantum Tamers

“STOC” Prize for Best Paper 2010 

John watrous, QIP = PSPACE with rahul Jain, 

Zhengeng Ji, and sarvagya upadhyay

POSTDOCTORAL  
FELLOW AWARDS

CIFAR Junior Fellow 

Jay gambetta 

bill Coish

NSERC Doctoral Prize 

anne broadbent 

STUDENT AWARDS

NSERC Vanier Canada  

Graduate Scholarship 

deny hamel 

gina passante

David R. Cheriton  

Graduate Scholarship 

sevag gharibian 

sarvagya upadhyay 

gus gutoski

NSERC Alexander Graham Bell 

Canada Graduate Scholarship  

— Doctoral 

Jonathan lavoie  

easwar magesan

NSERC Alexander Graham Bell 

Canada Graduate Scholarship  

— Masters 

ben Criger 

evan meyer-scott 

pierre-luc dallaire-demers 

deny hamel  

robin kothari 

NSERC Postgraduate  

Scholarship — Doctoral 

Jamie smith  

Chris erven 

Christopher ferrie 

Jamie sikora 

NSERC Postgraduate  

Scholarship — Masters Extension 

deny hamel  

gina passante 

ryan morris  

Jamie smith 

Ontario Graduate Scholarship 

Thomas mcConkey 

kurt schreiter  

hamid mohebbi  

brendan osberg  

Jamie sikora  

Cozmin ududec 

Ontario Graduate 

Scholarship in Science  

and Technology  

felix motzoi

President’s Graduate 

Scholarship 

Chris erven

Christopher ferrie 

pierre-luc dallaire-demers

Thomas mcConkey

evan meyer-scott

gina passante 

hamid mohebbi 

ryan morris 

brendan osberg 

Jamie smith 

Cozmin ududec 

ben Criger

deny hamel 

easwar magesan 

robin kothari

Jonathan lavoie 

kurt schreiter 

Jamie sikora 

Gordon Bell IQC 

Achievement Award 

bill rosgen

matthew mckague

pierre-luc dallaire-demers

evan meyer-scott

Jean-luc orgiazzi

The Mike and Ophelia 

Lazaridis Fellowship 

devon biggerstaff

behnood ghamsari

amin eftekharian

iman marvian

yingkai ouyang

Chandrashekar madaiah

lana sheridan

ansis rosmanis

farzad qassemi

michele mosca, 40 under 40, Waterloo Region Record 
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governance
board of  di rectors

douglas barber, Distinguished Professor-in-Residence, McMaster University

Tom brzustowski, RBC Professor, Telfer School of Management, Chair, IQC Board of Directors

paul Corkum, University of Ottawa and National Research Council

george dixon, Vice-president, University Research, University of Waterloo

Cosimo fiorenza, Vice-president and General Counsel, Infinite Potential Group

david fransen, Consul General, Canadian Consulate General in Los Angeles

peter hackett, Executive Professor, School of Business at the University of Alberta & Fellow, National Institute for Nanotechnology

raymond laflamme, Director, Institute for Quantum Computing

mike lazaridis, President and Co-Chief Executive Officer, Research in Motion

steve macdonald, Chief Operating Officer, Institute for Quantum Computing

michele mosca, Deputy Director, Institute for Quantum Computing

peter nicholson, Retired President, Council of Canadian Academies

william r. pulleyblank, Professor of Operations Research, United States Military Academy, West Point 

execut ive  Committee

Thomas f. Coleman, Dean, Faculty of Mathematics, University of Waterloo

george dixon, Vice-president, Chair, University Research, University of Waterloo

raymond laflamme, Director, Institute for Quantum Computing

steve macdonald, Chief Operating Officer, Institute for Quantum Computing

Terry mcmahon, Dean, Faculty of Science, University of Waterloo

michele mosca, Deputy Director, Institute for Quantum Computing

adel s. sedra, Dean, Faculty of Engineering, University of Waterloo

scient i f ic  advisory  Committee

harry buhrman, Professor, Centrum voor Wiskunde en Informatica 

anthony J. leggett, Professor, University of Illinois at Urbana-Champaign

gerard milburn, Professor, University of Queensland

umesh vazirani, Professor, University of California, Berkeley 

anton Zeilinger, Professor, University of Vienna

wojciech hubert Zurek, Laboratory Fellow, Los Alamos National Laboratory 
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ACADEMIC ,  BUSINESS AND INDUSTRy VIS ITORS TO IQC

mohamed abutaleb, Massachusetts  

Institute of Technology

dorit aharonov, Hebrew University of Jerusalem

sergei ailujko 

don aldrige, IBM

andris ambainis, University of Latvia

shiva amiri, British Consulate

brandon armstrong, University of California, 

Santa Barbara 

atul asthana, Research in Motion

roman barankov, Boston University

howard barnum, Perimeter Institute 

steven bennett, McGill University

miles blenowe, Dartmouth College

hendrik bluhm, Harvard University

Jérôme bourassa, Université de Sherbrooke

fernando brandão, Imperial College 

eric brown, McMaster University 

Todd brun, University of Southern California

harry buhrman, Centrum Wiskunde & 

Informatica 

daniel burgarth, Imperial College

pierre bury, Research In Motion, France, 

Government Relations

renjie butalid, TEDxWaterloo

adán Cabello, Universidad de Sevilla 

earl Campbell, University College London

gregory Chaitin, IBM 

matthew Cheriyan, Industry Canada

Chen-fu Chiang, University of Central Florida 

Cheng Chin, University of Chicago

Jerry Chow, yale University

lai Choy heng, National University of Singapore

alessandro Cosentino, University of Pisa

robert Crow, Research in Motion

Toby Cubitt, University of Bristol

marcos Curty, University of Vigo

ian d’souza, COM DEV

siddhartha dasgupta, Director, Government 

Relations, India

pieter de groot, Delft University of Technology 

samuel denny, University of Cambridge 

michel devoret, yale University

dave dietz, Research in Motion 

artur ekert, National University of Singapore 

Tan eng Chye, National University of Singapore

edward farhi, Massachusetts Institute of 

Technology

stephen fenner, University of South Carolina

ray filteau, Carnegie Mellon University

Jan fischer, University of Basel

kent fisher, University of Guelph

scott foubister, Thompson Rivers University

andré fougères, National Optics Institute, 

Quebec

Jonathan friedman, Amherst College

Chris fuchs, Perimeter Institute

dmitry gavinsky, NEC Laboratories America

alexei gilchrist, University of Queensland 

oleg gittsovich, University of Innsbruck

frédéric grosshans, Le Laboratoire de photonique 

quantique et moléculaire 

otfried guhne, Institut für Quantenoptik und 

Quanteninformation

patryk gumann, Rutgers University

aram harrow, University of Bristol

avinatan hassidim, Hebrew University

Jonathan hodges, Massachusetts Institute of 

Technology

Catherine holloway, Dalhousie University

hideo hosono, Waterloo Institute for 

Nanotechnology

stephen hughes, Queen’s University

Thomas Jochym-o’Connor, McGill University

olena Juzar

louis kauffman, University of Illinois at Chicago

artem kaznatcheev, McGill University 

masato koashi, Osaka University

richard kolacz, COM DEV

piotr kolenderski, Nicolaus Copernicus University

alexander korotkov, University of California, 

Colorado

kevin krsulich, Massachusetts Institute of Technology

daniel kumar, University of North Carolina

anand kumar, Rochester University

martin laforest, Delft University of Technology 

ben lanyon, University of Queensland

Chris laumann, Princeton University

martin leblanc, Memorial University

peter legg, University of Western Ontario

Tony leggett, University of Illinois at  

Urbana-Champaign

konrad lehnert, JILA/NIST

yi-kai liu, Caltech

nancy lu, University of Calgary

eric lucero, University of California, Santa Barbara 

Jeff lundeen, National Research Council Canada

steve maclean, Canadian Space Agency 

robin macnab, Foreign Affairs and  

International Trade 

vladimir manucharyan, yale University

david marcos, The Instituto de Ciencia de  

Materiales de Madrid

alberto marino, University of Rochester

John martinis, University of California, Santa Barbara

dmitry matsukevich, University of Maryland

helen mcdonald, Information Technologies and 

Telecommunications

roger melko, University of Waterloo

nicolas menicucci, Perimeter Institute 

spyridon michalakis, Los Almos National Laboratory 

gerard milburn, University of Queensland

morgan mitchell, The Institute of Photonic Sciences

rajat mittal, Rutgers University

ghadir mohammadkani, Zanjan University

John morton, St. John’s College, Oxford University

herve mouren, Research In Motion France, 

Government Relations

ramy nassar, Research In Motion

paul nation, Dartmouth College

ion nechita, University of Ottawa

vincent nesme, Institut für Theoretische Physik 

Leibniz Universität Hannover

katja nowack, Delft University

florian ong, Université de Sherbrooke

Chris payette, McGill University

robert peach, COM DEV

sachin pilot, Department of Information 

Technology, Government of India 

michel pioro-ladrière, Université de Sherbrooke 

david poulin, Université de Sherbrooke

John preskill, Caltech 

giuseppe prettico, The Institute of Photonic 

Sciences

emily pritchett, University of Georgia

dave pryce, RIM France, Government Relations

dimitry pushin, Massachusetts Institute of 

Technology

Jim rabeau, Macquarie University

robabeh rahimi darabad, Kinki University

gulshan rai, India’s Department of Information 

Texhnology

Chandrasekhar ramanathan, Massachusetts 

Institute of Technology

martin roetteler, NEC Laboratories America

matthew rosato, COM DEV

Catherine rosenberg, University of Waterloo

mark rudner, Harvard University

Terry rudolph, Imperial College

alex russell, University of Connecticut

Colm ryan, Massachusetts Institute of Technology

mark saffman, University of Wisconsin

yuval sanders, University of Calgary

miklos santha, National University of Singapore 

and Laboratoire de Recherche en Informatique

preeti saran, Consul General of India in Toronto 

Chelsea schmaltz, University of Waterloo

volkher scholz, Leibniz Universität Hannover

Thomas schulte-herbruggen,  

Technical University Munich

david schuster, yale University

waichi sekigucki, Nikkei Inc.

pranab sen, Tata Institute of Fundamental 

Research

david sevigny, Canada’s High Commissioner  

to Singapore

krister shalm, University of Toronto

adi shamir, Weizmann Institute of Science

sarah sheldon, Massachusetts Institute of 

Technology

yun-pil shim, National Research Council Canada, 

Institute for Microstructural Sciences 

peter shor, Massachusetts Institute of Technology

stephanie simmons, St. John’s College, Oxford

kuldip singh, National University of 

Singapore

amandeep singh, Department of Information 

Technology, Government of India 

william slofstra, UC Berkeley

graeme smith, IBM

patrick smutek, Plassys

Jason soo hoo, Siena College

douglas stebila, Queensland University  

of Technology

anya Tafliovich, University of Toronto

alain Tapp, University of Montreal 

myroslaw Tataryn, St. Jerome’s University

barbara Terhal, IBM Watson Research Centre

stuart Tessmer, Michigan State University

david Touchette, McGill University

ian Town, University of Canterbury

roderich Tumulka, Rutgers University  

stephen Turnbull, McGill University

robert ulmer, Counsellor, Embassy of 

Canada in Japan 

lev vaidman, Tel Aviv University

maarten van den nest, Max Planck Institute 

of Quantum Optics  

steven van enk, University of Oregon

lieven vandersypen, Delft University of 

Technology 

umesh vazirani, UC Berkeley

alipasha vaziri, Howard Hughes  

Medical Institute

r venkatesan, Consulate General of India

dervis Can vural, University of Illinois at 

Urbana-Champaign 

Ting-an wang, TECO Canada

Christian weedbrook, University of 

Queensland

stephanie wehner, Caltech

andrew white, University of Queensland

howard wiseman, Griffith University

stuart wolf, University of Virginia

william wootters, Williams College 

abuzer yakaryilmaz, Bogazici University

fei yan, Massachusetts Institute of 

Technology

mao-Chuang yeh, University of Illinois

Jun yin, University of Oregon

Jitong yu, University of Illinois at  

Urbana-Champaign 

anton Zeilinger, University of Vienna

shengyu Zhang, The Chinese University  

of Hong Kong

Jessica Zhang, Carnegie Mellon University
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management  
& administration  

execut ive  director
raymond laflamme

Chief  operat ing off icer 
steve macdonald

deputy  director 
michele mosca

administ rat ion

andrew dale, Administrative Assistant

monica dey, Graduate Program Coordinator  

and Recruitment Assistant

suzette pearson, Executive Assistant

wendy reibel, Administrative Officer

marta szepietowski, Administrative  

Assistant/Receptionist

finance

laurie kitchen, Financial Analyst 

lorna kropf, Assistant Director of Administration 

mary lyn payerl, Administrative/Financial Assistant 

in format ion Technology

Colin bell, Computing Support Specialist

matthew Cooper, Client Support Specialist

steve weiss, Manager of Information Technology

Communicat ions  and outreach

Jasmine graham, Communications Specialist

katharin harkins, Associate Director of Communications 

and Outreach

Colin hunter, Communications Specialist

martin laforest, Manager of Scientific Outreach

kimberly simmermaker, Event/Visitor Coordinator 

laboratory  support

michael ditty, NMR Facility Manager

brian goddard, Senior Fabrication Equipment 

Technologist/Lab Instructor

vito logiudice, Director of Operations, Fabrication Facility 
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life
@

Wednesday afternoon basketball

IQC summer golf tournament 

monday afternoon hockey

Halloween at IQC

IQC Holiday party 

useQIp students at the toronto Blue Jays’ game
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In 2009, Industry Canada granted IQC $50 million over a five-year period to enable 

the establishment of a new world-class research facility. the project will support the 

Canadian government’s science and technology strategy aimed at building a strong 

economy via knowledge and innovation.  

In 2006, the province of ontario (through the ministry of research and Innovation) 

granted $50 million to IQC to help strengthen ontario’s leading-edge research  

capacity. the grant was used partially to fund the construction of the mike and ophelia 

Quantum-nano Centre.

iqC thanks the province of ontario, industry Canada and Canada’s economic action plan for their continued support. 

thank you



Army Research Office  

Bell Family  

Bruker Biospin Canada    

Canada Foundation for Innovation     

Canada Research Chairs

Canada’s Economic Action Plan

Canadian Institute for Advanced Research   

Canadian Institute for Photonic Innovations   

Centre for Applied Cryptographic Research 

Centre for Quantum Technologies, Singapore   

COM DEV  

Communications Security Establishment Canada   

Defense Advanced Research Projects Agency   

Disruptive Technology Office     

Early Researcher Awards     

European Research Association     

Fields Institute      

France Canada Research     

Government of Canada     

IBM   

Institut de Ciències Fotòniques 
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