


To be a world leader in research, teaching, and outreach in pure  
and applied quantum information science and technology.

To conduct world-leading experimental and theoretical research 
in quantum information; 

to provide deep and diverse education and training for senior 
undergraduate and graduate students; 

and to conduct vigorous outreach and service to the public, 
the University, industry, and the quantum information science 
community.

10 postdoctoral associates/fellows, 41 graduate 
students, and 8 undergraduate students.

36 visiting researchers during the year including 3 
long-term visiting professors and 6 long-term visiting 
students.

47 publications in refereed journals and conference 
proceedings with 4 published in Physical Review 
Letters, 1 published in Nature, and 1 published in 
Proceedings of the National Academy of Sciences. 

34 invited talks at national and international 
conferences/workshops including 1 plenary talk.

$2.8 million cash income in 2010/2011.
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Highlights of 2010

A. Research Achievements
Of the many research achievements in IQIS during the past YEAR, we highlight 

three. These three achievements highlight both the experimental and the 

theoretical nature of quantum information science. As well these highlights 

underscore the interdisciplinarity that exists not only amongst quantum 

information researchers but also beyond to what is sometimes called 

quantum information-inspired research, in this case to quantum chemistry.

Gilad Gour discovered a simple factorization law for 
multipartite entanglement evolution of a composite quan-
tum system with one subsystem undergoing an arbi-
trary physical process. In this Physical Review Letters 
publication, Gour introduced the “entanglement resil-
ience factor”, which uniquely determines the multipartite 
entanglement decay rate. Well known bipartite entan-
glement evolution emerges as a special case, and this 
theory also readily reveals whether a permuted version 
of a given entangled state can be obtained by local 
operations.

Barry Sanders and his student Nathan Babcock col-
laborated with Dennis Salahub’s group in Chemistry 
on the metabolic process of electron transfer between 
proteins. The key result, published in the Proceedings of 
the National Academy of Sciences, demonstrated that 
residues on the surfaces of the proteins dynamically 

organize water bridges to enhance the electron transfer 
rate, with this process supporting efficient metabolism. 
The collaboration subsequently yielded an important 
modification to transition-state theory for calculating 
electron transfer rates within the semiclassical formal-
ism, with this work published in the Journal of the Ameri-
can Chemical Society.

On the experimental side, long-distance quantum 
communication took a major leap forward with the 
demonstration by Wolfgang Tittel’s group of entangled 
light storage and release using solid-state systems. 
Specifically they demonstrated broadband-waveguide 
quantum memory for entangled photons with a thulium-
doped lithium niobate waveguide in conjunction with a 
photon-echo quantum memory protocol. This result was 
published in Nature.

WOLFGANG tittel
photo courtesy of the University of Calgary  
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B.	 Awards

International Awards
CARLSBERG FOUNDATION postdoctoral grant 
(DENMARK)
Daniel Oblak

INTERNATIONAL QUANTUM COMMUNICATION 
AWARD
Alex Lvovsky 

KING SAUD UNIVERSITY AWARD (SAUDI ARABIA)
Khulud Almutairi

National Awards
NSERC Alexander Graham Bell Canada 
Graduate Scholarship 
Nathan Babcock
Philip Chan
Connor Kupchak
Ryan Thomas

NSERC Postgraduate Scholarship  
Ben Lavoie
Andrew MacRae
Michael Underwood

Provincial Awards
Alberta Innovates Graduate Students 
Scholarship 
Nathan Babcock
Adam D’Souza
Alexander Hentschel
Jeongwan Jin
Connor Kupchak
Ben Lavoie
Andrew MacRae
Joshua Slater
Ryan Thomas
Michael Underwood

University of Calgary Awards
Department of Physics & Astronomy Award
Andrew MacRae

Department of Physics & Astronomy Tuition 
Scholarship
Adam D’Souza

PAAET AWARD (KUWAIT)
Hessa Alotaibi

THE MEXICAN NATIONAL COUNCIL FOR SCIENCE 
AND TECHNOLOGY AWARD (MEXICO)
Itzel Lucio Martinez

NSERC Postdoctoral Fellowship
Michael Lamont

NSERC USRA Program
Adam Green
Simon Verret

PIMS Postdoctoral Fellowship
Ben Fortescue

Bill Bridger Award
Ryan Thomas

Ralph Steinhauer Award of Distinction 
Ryan Thomas

Queen Elizabeth II Graduate Scholarship
Chris Healey
Zahra Shaterzadeh Yazdi
Neil Sinclair



Annual Report 2010-2011 				              Institute for Quantum Information Science

6

C. Key Performance Indicators

undergraduate projects

Graduate students  
enrolments and quality of entrants
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IQIS adds value to the University of Calgary  
in the following ways:



			   University of Calgary 
			   Science B Building, Room 307 
			   2500 University Drive NW 
			   Calgary, Alberta 
			   T2N 1N4

			   t:	 +1 403 220 4403 
			   f:	 +1 403 210 8876 
			   e:	 info@qis.ucalgary.ca

www.iqis.org




