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JOINING OUR FACULT Y
Johnathan Baugh enhances his quantum knowledge 
and lends some expertise by joining the IQC team this 
fall.

Johnathan Baugh is working towards the physical 
realization of quantum information processors in 
solid-state systems, using the property of spin to 
encode and manipulate quantum information. 

Past work has focused on solid-state nuclear magnetic 
resonance devices, and more recently on combined 
electron-nuclear spin systems and single electron spins 
in quantum dots. Prior to joining IQC and the 
department of Chemistry, he spent one year as a 
visiting researcher at the University of Tokyo. He was 
previously a post-doctoral fellow at IQC, and received 
his Ph.D. in Physics in 2001 from the University of North 
Carolina at Chapel Hill. 

Jonathan is joined by his wife Atsuko Negishi, a 
biophysicist.

IQC wi l l  have a  temporar y  new home nex t  
year  at  the Univers i t y  of  Water loo’s  
Research Accelerator  Centre. 

The bui lding is  current ly  st i l l  in  i ts  begin-
ning stages  but  has  an est imated opening 
date  of  Spr ing 2008 when the f i rst  phase 
wi l l  be  complete. Located in  the Research 
and Technology Park  on Wes Graham Way, 
IQC wi l l  be  sett l ing in  whi le  await ing the 
construc t ion of  their  new bui lding, set  for  
complet ion in   2010.  

The UW Research Accelerator  Centre  is  set  
to  inc lude three f loors  with  approxi -
mately  70,000 square feet  of  lab and 
off ice  space. 

The Research and Technology Park  is  one 
of  the newest  research parks  in  Canada to  
date. I t  i s  des igned to  accommodate 1 .2  
mi l l ion square feet  of  of f ice  space on 

120-acres  and house thousands of  
researchers . 

UW pres ident  David Johnston, expla ined 
that  the Research Accelerator  Centre, 
“wi l l  ac t  as  an incubator  for  research and 
laborator y  projec ts  that  wi l l  u l t imately  
lead to  star tup companies”.

The new IQC bui lding set  to  be complete  
in  2010, wi l l  be  located in  the hear t  of  
UW ’s  campus.  Featur ing a  large atr ium 
and mult iple  interac t ion spaces, i ts  
des ign encourages  discuss ion and 
par t ic ipat ion amongst  a l l  researchers . 

More detai ls  wi l l  fo l low regarding the 
new bui lding in  the near  future.  Log onto 
IQC ’s  website  for  up to  date  news and an 
upcoming announcement  at : www.iqc.ca

F INDING A TEMPORARY PLACE TO CALL HOME
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Above: Construc t ion of  the RAC bui lding is  
under way

Above: The ar t ist ’s  render ing of  the Research 
Accelerator  Bui ld ing in  i ts  completed phase. 



QUANTUM BREAKTHROUGHS
IQC RESEARCHERS ONE STEP CLOSER TO PROTOT YPE QUANTUM COMPUTER
Researchers at  the Inst i tute for Quantum 
Computing and MIT, have ident i f ied an 
exper imental  method to fac i l i tate the 
design of  protot ype quantum computers 
and any other technologies requir ing 
many-body quantum coherence. This  
research is  repor ted in "Symmetr ized 
Charac ter izat ion of  Noisy Quantum 
Pro ce s s e s " by E m e r s o n e t a l . , i n 
Symmetr ized Charac ter izat ion of  Noisy 
Quantum Processes on page 1893 of  the 
28th of  September issue of  Science, see also 
the comment in Perspec t ive : D oes Our 
Universe Al low for R obust Quantum 
Computation? on 1876 of  the same issue. 

"The quantum pro cess tomography 
techniques described here represent a f irst  
s tep toward accurate ly assess ing the 
powers and l imits of  these new quantum 
machines. Indeed, thanks to the techniques 
developed by Emerson et al . , we may soon 
k now whether our universe is  generous 
enough to a l low for large-scale robust 
quantum computat ion."  says David Bacon 
from the University of  Washington.

Precise, coherent control  over the quantum 
dynamics of  mult i -body systems, such as 
laser-cooled trapped ions, quantum dots, 
nuclear spin systems, and superconducting 
circuits, is  an active area of  research that 
holds the promise of  new quantum 
technologies, and, in par t icular, quantum 
computation and quantum communication. 
A major obstacle in this  di rec t ion is  the 
extreme sensit ivity of  these systems to the 
noise or 'decoherence '  e f fec ts of  the 
environment, as wel l  as other control  
l i m i t at i o n s . H owe ve r, co m p l e te 
charac ter izat ion of  the decoherence 
affecting a given experimental  arrangement 
is  infeas ible a l ready for the number of  
interac t ing quantum systems that can be 
control led in some of today's  best labs.

“ This technique provides a much needed 
solut ion to the impor tant problem of 
ef f ic ient ly charac ter iz ing the degree of  
exper imental  control  over many-body 
quantum systems. The signif icance of  this  
problem became par ticular ly apparent over 

the course of  some ver y labor intensive 
experiments and analysis  per formed a few 
years ago at MIT to ful ly character ize the 
noise affecting a 3-qubit  system." explains 
Joseph Emerson.

The number of  exper iments required by 
exist ing noise charac ter izat ion methods, 
k nown as quantum process tomography, 
grows quadruply exponentia l ly  with the 
number of  coherent ly coupled quantum 
subsystems ( in par ticular, the quantum bits  
or  'qubits ' ) . This  is  impractical  a lready for 
the few qubits within reach of  today's  labs, 
and an infeasible task for the thousands of  
qubits required for eventual  applications of  
quantum computat ion. The proposed 
technique removes th is  obstac le by 
requir ing a number of  exper iments that 
grows slower than l inearly in the number of  
qubits.

The features of  the decoherence that can be 
measured by this  technique are relevant to 
selecting optimal quantum error correction 
a lgor i thms and val idat ing some of the 
theoret ica l  assumptions of  fault - tolerant 
threshold theorems. Quantum er ror 
correc t ion techniques and fault - tolerant 
threshold theorems were discovered in the 
1990s by Peter Shor and others. They proved 

that i f  the noise af fec t ing the quantum 
computer i s  weak enough and sat is f ies 
cer tain other desirable proper ties than the 
result ing errors in the quantum computation 
can be cor rec ted and, moreover, th is  
er ror- fol lowed-by- correc t ion process can 
cont inue indef ini te ly, enabl ing arbitrar i ly  
complex quantum computations. 

The problem is  to determine i f  the noise 
af fec t ing a g iven protot ype quantum 
processor satisf ies the various assumptions of  
these theorems. That's  where the technique 
repor ted by Emerson et al . comes into play -  
i t  enables a practical  method for measuring 
some of the proper ties of  the noise that are 
required to determine the relevance of  these 
var ious theorems and the appropr iate 
noise-threshold for any prototype system.

The researchers also repor t in the paper an 
experimental  demonstration of  the method 
for the characterization of  the robustness of  
'quantum memor y '  consist ing of  nuclear 
spins in a cr ystal  latt ice control led by nuclear 
magnet ic resonance techniques. The 
exper iments, per for med by R aymond 
L a f l a m m e ' s re s e a rc h g ro u p at I Q C , 
demonstrated the charac ter izat ion and 
opt imizat ion of  an exper imental  control  
sequence designed to reduce the impact of  
unwanted interac t ion between the nuclear 
spins.

The theoret ica l  technique is  based on 
symmetrizing the unknown quantum noise by 
rapidly applying cer tain random operations 
and then their  inverses af ter  a control led 
delay. The operat ions must be drawn at 
random from par t icular  sets of  operat ions 
that isolate the features of  the decoherence 
that is  of  interest . The parameters of  the 
symmetrized noise are much fewer in number 
and can be directly estimated by measuring 
the ef fec t of  the symmetr ized noise on 
speci f ic  input states. The poss ibi l i t y that 
suff iciently random quantum operations were 
exper imental ly achievable and could be 
applied for the task of  noise characterization 
was f i rst  proposed in an ear l ier  Sc ience 
repor t by two of the authors and other 
col laborators.

TUNNELING BET WEEN A TREMBLE AND A SWING
New research f rom Canada and G ermany is  
chal lenging the not ion that  quantum 
mechanics  is  the sc ience of  the smal l  and 
the stat ic . Research publ ished in  the Physi -
cal  Review Letters  suggests  that  quantum 
tunnel ing, one of  several  phenomena 
associated exclus ively  with the quantum 
level , may a lso occur  with larger  and 
dynamic  systems.

In  quantum physics, quantum tunnel ing 
draws on micro and nanoscopic  phenom-
enon in  order  to  a l low a  par t ic le  to  pass  

through a  barr ier  that  i s  too high to  
overcome by c lass ica l  physical  events. I t  
has  been widely  assumed that  the larger  a  
macroscopic  system becomes, the less  
l ik e ly  i t  i s  for  the quantum physics  ef fec ts, 
such as  tunnel ing, to  occur.

New results  f rom Ioana Serban, of  the 
Univers i t y  of  Munich, and Frank Wi lhelm, of  
the Univers i t y  of  Water loo, suggest  that  
quantum tunnel ing may be more common 
than expec ted and can occur  in  macro-
scopic  quantum mechanical  systems. They 

suggest  that  tunnel ing can occur  not  only  
between two places, but  between two 
patterns  of  motion. In  par t icular, i t  may be 
poss ible  for  a  nanomechanical  c lapper  to  
generate  both a  pendulum swing and a  t iny  
t remor at  the same t ime. The discover y  wi l l  
advance the development  of  detec tors  to  
be used in  quantum computing.



SUCCESS AT ITS  BEST

Visitors

Mohammad Amin –  D-Wave Systems

Alain  Aspec t  -  École  Polytechnique,  

Pala iseau, France

Simon Benjamin -  Univers i t y  of  Oxford

Robin Blume-Kohout  -  Per imeter  

Inst i tute  for  Theoret ica l  Physics

Piet  Brouwer  -  Cornel l  Univers i t y

Ni lanjana Datta  -  Univers i t y  of  

Cambridge

Hui  Deng -  Caltech

Gui l laume G er vais  –  McGi l l  Univers i t y

O tfr ied Gühne –  Inst i tut  für  

Quantenoptik  und Quanteninformation

Andrew Jordan –  Univers i t y  of  

Rochester

Frank Koppens -  Del f t  Univers i t y  of  

Technology

Troy Lee -  Rutgers

Xiongfeng Ma -  Univers i t y  of  Toronto

G erard M i lburn -  Univers i t y  of  

Queensland

D.M. M i l ler  –  Univers i t y  of  V ic tor ia

Susumu Sasak i  -  Ni igata  Univers i t y

R afael  D. Sork in  -  Syracuse Univers i t y

Ashley  Stephens -  Univers i t y  of  

Melbourne

Gottfr ied Strasser  –  Univers i t y  of  

Buffa lo

Ben Toner  –  CWI

Dr. Car l  E . Wieman -  Car l  Wieman 

Science Educat ion In i t iat ive  at  UBC

IQC IS  HONOURED TO HAVE HOSTED 

THESE DISTINGUISHED GUESTS OVER 

THE FALL OF 2007:

MAKING THE “DOCTOR ” OFFICIAL -  IQC GR ADUATES 5 Ph.D ’S
IQC is  ver y  pleased to  announce that  we 
had 5  students  receiv ing their  Ph.D's  at  
t h i s  f a l l ' s  c o nvo c a t i o n c e r e m o ny o n 
O c t o b e r  2 0 t h . To c e l e b r a t e  t h e i r  
accompl ishments  we invited a l l  members  
t o  j o i n  t h e n e w " D o c t o r s "  a n d t h e i r  
f a m i l i e s  a t  a  r e c e p t i o n fo l l ow i n g t h e 
ceremony. IQC hosted the recept ion on 
the 2nd f loor  of  BFG beginning at  5 :30 
p. m . M e m b e r s , f a m i l y  a n d f r i e n d s a l l  
jo ined in  to  congratulate  the fo l lowing 
students  on thei r  success  ( f rom le f t  to  
r i g h t ) : J e a n C h r i s t i a n B o i l e a u, C a s e y 
M ye r s , C a r l o s  Pe r e z - D e l g a d o, D o n ny 
Cheung, and Phi l l ip  K aye.

Jean Chr ist ian presented his  PhD on “ The 
Physical  Underpinning of  Secur i t y  Proofs  
for  Quantum Key Distr ibut ion. ”  He has  
s i n ce re ce i ve d a n N S E R C p o s t - d o c to ra l  
fe l l ow s h i p ( h e w a s  c h o s e n a s  t h e to p 
c a n d i d a te  o u t  o f  7 3 a p p l i c a n t s  i n  t h e 
P hy s i c s  a n d A s t r o n o my c a t e g o r y  a t  

NSERC)  and wi l l  tak e i t  up in  Toronto with Hoi  
Kwo n g Lo. H e h a s  a l s o  r e c e i ve d a  CQ I Q C 
( Ce n t e r  fo r  Q u a n t u m I n fo r m a t i o n a n d 
Q u a n t u m Co n t r o l )  Pr i z e d Po s t d o c t o r a l  
Fel lowship f rom the Univers i t y  of  Toronto.

Donny Cheung, as  h ighl ighted in  the previous  
n e w s l e t t e r, p r e s e n t e d h i s  s t u d i e s   “ O n 
A l g o r i t h m s, S e p a r a b i l i t y  a n d Ce l l u l a r  
Automata in  Quantum Computing. ” In  Januar y  
2008, Donny wi l l  be  star t ing a  postdoc toral  
fe l lowship with Peter  Hoyer  at  The Inst i tute  
fo r  Q u a n t u m I n fo r m a t i o n S c i e n c e a t  t h e 
Univers i t y  of  Calgar y.

P h i l l i p  K a y e p r e s e n t e d h i s  t h e s i s  o n 
“ Techniques  for  Quantum Computing. ” Phi l l ip  
i s  p l a n n i n g o n co nt i n u i n g h i s  wo r k  fo r  t h e 
g ove r n m e n t  a n d h o p e s t o  c o m p l e t e  t h e 
construc t ion of  h is  p lane.

C a s e y M ye r s  d e fe n d e d h i s  t h e s i s  t i t l e d, 
“ I nv e s t i g a t i n g P h o t o n i c  Q u a n t u m 
C o m p u t a t i o n . ” H e h a s  n o w t a k e n a  
p o s t - d o c t o r a l  fe l l ow s h i p i n  t h e Q u a n t u m 
I n fo r m a t i o n S c i e n c e s  g r o u p a t  N a t i o n a l  
Inst i tute  of  Infromatics  under  the direc t ion of  
K ae Nemoto.

Ca r l o s  Pe r e z - D e l g a d o d e fe n d e d h i s  t h e s i s  
e n t i t l e d, “A n O p t i m i z i n g Pu l s e  S e q u e n c e 
Compi ler  for  NMR QIP. ” His  future  endeavours  
inc lude tak ing a  post-doc toral  posit ion in  the 
P hy s i c s  d e p a r t m e n t  a t  t h e U n i ve r s i t y  o f  
Sheff ie ld, under  Professor  Pieter  Kok.

For  addit ional  information about  this  event  or  
a  fu l l  d isc losure  of  the defenses, p lease v is i t  
t h e n e w s s e c t i o n o f  o u r  w e b s i t e  a t :  
www.iqc.ca/ inst i tute/news.php

QUANTUM BOOK RELEASE

St . Jerome’s  Univers i t y  held a  book launch 
event  to  celebrate  the recent ly  publ ished 
b o o k s  o f  f a c u l t y  m e m b e r s  i n c l u d i n g, “A n 
I n t ro d u c t i o n to  Q u a n t u m Co m p u t i n g” by 
I Q C m e m b e r s , P h i l l i p  K aye, R ay m o n d 
Laf lamme, and M ichele  Mosca.

Th i s  co n c i s e, a c ce s s i b l e  te x t  p rov i d e s  a  
t h o r o u g h i n t r o d u c t i o n t o  q u a n t u m 
computing -  an excit ing emergent  f ie ld  at  
the inter face of  the computer, engineer ing, 
mathematical  and physical  sc iences. Aimed 
at  advanced undergraduate and beginning 
graduate students  in  these disc ipl ines, the 
tex t  i s  technica l ly  deta i led and is  c lear ly  
i l l u s t rate d t h ro u g h o u t  w i t h d i a g ra m s a n d 
exerc ises. Some pr ior  k nowledge of  l inear
algebra  is  assumed, inc luding vec tor  spaces  
a n d i n n e r  p r o d u c t s . H o w e ve r, p r i o r  
f a m i l i a r i t y  w i t h  to p i c s  s u c h a s  q u a n t u m 
mechanics  and computat ional  complexit y  is  
not  required.

This  tex t  i s  now avai lable  to  purchase at  the 
Univers i t y  of  Water loo campus bookstore.

Direc tors, R aymond Laf lamme and M ichele  
Mosca stand proudly  with their  students.

For  more information and v is i tor  

b iographies, p lease v is i t : 

www.iqc.ca/people



PROVING RESEARCH PAYS OFF 

.

Q uantumWorks SECOND 
ANNUAL GENER AL 
MEETING

QuantumWorks, Canada's Quantum Information 
Network, held its Second Annual General Meeting and 
Technical Conference this past September in Calgary, 
Alberta. The event was attended by 100 participants 
from the  academic, industrial and government sectors. 
Participation was lively and the scientific discussions 
were received with great enthusiasm.

Reflecting Canada's expanding expertise in quantum 
information research, six new researchers were 
inducted into QuantumWorks, including three with 
ties  to IQC: faculty members Norbert Lutkenhaus and 
Frank Wilhelm, and associate member Jan Kycia. We 
would like to welcome them into QuantumWorks,  and 
look forward to their contributions.

With the strengths of these new researchers combin-
ing with the expertise of  established members, 
QuantumWorks looks forward to keeping Canada at 
the  front of the quantum information revolution. 

QuantumWorks' Third Annual General Meeting and 
Technical Conference will be held in Montreal on June 
5th & 6th, 2008.

For more information regarding QuantumWorks, 
please visit their website at www.quantumworks.ca

Quantum information seeks to harness the quantum 
world for new technologies in computing, communi-
cation and precision measurement," explains Kevin 
Resch, professor of physics and astronomy. "Quantum 
effects, such as entanglement, superposition and the 
uncertainty principle, are often referred to as bizarre or 
paradoxical as they have no analogues in our everyday 
experience."

But with properly engineered quantum systems, he 
adds, those effects have profound implications for 
computing power and information security. "It will 
revolutionize how we process and share information."
As a result of those challenges, quantum information 
has attracted researchers from a diverse range of 
traditional disciplines spanning from engineering, 
physics, computer science and mathematics.

The CFI-funded lab will be used to construct optical 
sources of entanglement for investigations of 
entangled quantum systems and quantum nonlinear 
optics. "The research and its results will enhance 
Canada's reputation and scientific presence in 
experimental quantum information science," Resch 
says.

CFI  AWARD RECIPIENT

AMERIC AN PHYSIC AL 
SOCIET Y AWARD WINNER 
VISITS IQC
The Member Physical Society Topical Group on 
Quantum Information, Concepts, and Computation 
offers an annual award for student papers in 
experimental research sponsored by IQC at the 
University of Waterloo.  We were proud to sponsor the 
experimental research paper competition with a cash 
prize of $500.  The first award was presented at the 2006 
APS Meeting in Baltimore and the second at IQC on the 
22nd of October, 2007. Frank Koppens from Delft 
University of Technology received the award this fall.

Frank works on quantum dots and presented his recent 
work at the IQC Colloquium. The ability to control the 
quantum state of a single electron spin in a quantum 
dot is at the heart of recent developments towards a 
scalable spin-based quantum computer. In his talk, he 
discussed the realization of both magnetically and 
electrically induced single electron spin rotations in a 
gate-defined GaAs double quantum dot. With his 
colleagues he has coherently controlled the quantum 
state of the electron spin by applying short bursts of an 
on- chip generated oscillating magnetic field, and 
observed about eight Rabi oscillations of the spin state 
during a microsecond burst.

Frank Koppens was an IQC visitor from October 17th to  
the 23rd. He lectured in MC 5158 from 12:30-1:30 p.m. 
For more information regarding his colloquium please 
visit IQC’s seminar page under Activities, at: 
www.iqc.ca/activities/seminar.php

RESEARCHER RECEIVES 
ONTARIO RESEARCH FUND

IQC Researcher Hamed Majedi receives an Ontario 
Research Fund.

Ultrafast Characterization of Quantum Optoelectronic 
and Microwave Photonic Devices and Circuits
Research team is set to transfer new technologies to 
Ontario’s photonic sector.

Leading-edge, high-technology industries such as 
photonics rely on universities to conduct the basic 
research for innovative products and technologies that 
enter the market. At the University of Waterloo, a team 
of scientists led by Dr. Hamed Majedi is investigating 
innovative, reliable, and cost-effective experimental 
techniques to characterize quantum optoelectronic 
and microwave-to-terahertz photonic devices. This 
new knowledge will become the building blocks for 
new photonics-based technologies in health care, 
advanced manufacturing and other core sectors of the 
economy.

Speakers
SEPTEMBER 10 -  B i l l  Coish
“ E l e c t ro n s p i n s  a s  q u b i t s : Co h e re n ce i n  a  
host i le  environment ”

SEPTEMBER 13 -  Car los  Perez-Delgado
“Ph.D. Thesis  Defense”

SEPTEMBER 14 -  Maar ten van den Nest
“ Width parameters  of  graphs and codes, and 
tree tensor  networks”

SEPTEMBER 14 -  Casey M yers
“Ph.D. Thesis  Defense”

SEPTEMBER 14 -  Phi l l ip  K aye
“Ph.D. Thesis  Defense”

SEPTEMBER 20 -  R afael  D. Sork in
“ Te s t i n g q u a n t u m m e c h a n i c s  w i t h a  3 - s l i t  
exper iment ”

SEPTEMBER 21 -  Jean Chr ist ian Boi leau
“Ph.D. Thesis  Defense”

SEPTEMBER 24 -  Robin Blume-Kohout
“Quantum information-preser ving struc tures”

OCTOBER 15 -  Ni lanjana Datta
“ Pe r fe c t  t ra n s fe r  o f  Q u a n t u m I n fo r m a t i o n 
across  Spin Networks”

OCTOBER 22 -  Frank Koppens
“Coherence and control  of  a  s ingle  e lec tron 
spin  in  a  quantum dot ”

OCTOBER 29 -  Ben Toner
“ T h e U n i q u e G a m e s Co n j e c t u r e  w i t h 
Entangled Provers  i s  Fa lse”

NOVEMBER 2  -  D.M. M i l ler
“Quantum Circuit  S imulat ion and Ver i f icat ion: 
Fast  Methods for  Ver y  Large Matr ices”

NOVEMBER 5  -  Andrew Jordan
“ Weak Quantum M easurements  in  the S ol id  
State”

NOVEMBER 12 -  Andrew Chi lds
“ E va l u a t i n g Fo r m u l a s  w i t h a  Q u a n t u m 
Computer ”

NOVEMBER 15 -  O tfr ied Gühne
“Optimal  spin  squeezing inequal i t ies  detec t  
bound entanglement  in  spin  models”

NOVEMBER 19 -  R ainer  K altenbaek
“An Exper imental  Test  of  Non-Local  Real ism”

NOVEMBER 22 -  Mohammad Amin
“Adiabat ic  Quantum Computat ion with Noisy  
Qubits”

NOVEMBER 22 -  Xiongfeng Ma
“Quantum k ey distr ibut ion with PDC sources”
.

NOVEMBER 26 -  Troy Lee
“Produc t  theorems for  d iscrepanc y ”

DECEMBER 10 -  Hui  Deng
“ S c a l a b l e  q u a n t u m n e t wo r k s  w i t h a t o m i c  
ensembles”

DECEMBER 17 -  Susumu Sasak i
“Direc t  NMR Obser vat ion of  Local  M agnet ic  
Fie ld  G enerated by M icroscopic  Magnet ”



S i n ce t h e b e g i n n i n g o f  S e p te m b e r, I Q C 
has  seen the addit ion of  a  s lew of  new 
m e m b e r s  r a n g i n g f r o m s t u d e n t s , t o  
facult y, to  staf f.  

NE W RECRUITS ADD STRENGTH TO THE TEAM

NE W ARRIVALS

POST-DOCTORAL FELLOWS

Bill Coish completed his B.Sc. in Physics at the  
University of Manitoba and an 
M.Sc. in Physics at McMaster 
University in 2002. He 
completed his Ph.D. at the 
University of Basel, Switzerland 
in 2006 under Professor Daniel 
Loss. His thesis was on hyperfine 
interaction, transport and coher-
ent conrol of electron spins in quantum dots. 

Caterina-Eloisa Mora studied at the Univers-
ity of Trieste in Italy, where she 
obtained her M.Sc. in Theoretical 
Physics, with a thesis on 
“Information and complexity 
production in discrete billiards”.  
Since 2004 she has been a 
student at the University of 
Innsbruck in the group of quant-
um information led by Professor Hans Briegel.

Marco Piani obtained both his masters and Ph.D.
at the University of Trieste in Italy, 
under the supervision of Dr. Fabio 
Benatti. Since 2005, he has been a 
part of the research group of 
Professor Ryszard Horodecki at 
the University of Gdansk, Poland. 
His main research topics have 
been the description of the evol-

ution of open quantum systems and the theory of 
relation between classical and purely quantum 
properties, both of states and of operations on 
states. 

Urbasi Sinha was a post-doctoral research
associate working on sol-gel 
techniques and thin films at the 
University of Cambridge, in the 
U.K. She completed her Ph.D. on 
superconducting and ferroelec-
tric heterostructures and high 
frequency dielectric measure-
ments and using high Tc Joseph-
son junctions as ac oscillators. Before that, she 
obtained her M.Sc. in Physics from Cambridge. She 
looks forward to applying her skills towards 
experimental realization of problems in quantum 
computing.

Tzu-Chieh Wei obtained his Ph.D. in Physics
from the University of Illinois at 
Urbana-Champaign in 2004. His 
thesis research was on quantum 
information theory and quantum 
optics, and was titled “Quantum 
entanglement: geometric quantifi-
cation and applications to multi-
partite states and quantum phase

transitions”.  He continued his academic career as a 
post-doctoral associate in UIUC, where he also 
woked on superconductivity, Bose-Einstein conden-
sation, and optical lattices. 

Jingfu Zhang obtained his Ph.D. from Beijing
Normal University in July 2003. 
From 2003 to 2005, he did post-
doctoral research at Tsinghua 
University. He also worked at 
Dortmund University, Germany 
as a post-doctoral fellow and 
obtained the Humboldt fellowship.  
His research field is in experimen-
tal implementation of quantum computing.

GRADUATE STUDENTS

Normand B eaudr y

D evon Biggerstaff

Jeremy Chamil l iard

Agnes Ferenczi

Peter  G roszkowsk i

H arishank ar  Jayakumar

M ohsen Keshavar z

L aura M ancinsk a

Felix  M otzoi

Brendan Osb erg

Yingk ai  Ouyang

M aris  Ozols

G ina Passante

Edward Platt

Jamie Smith

STAFF MEMBERS

M eghan Huras

K imb erly  Kuntz

M ar y Lyn Payerl

RESEARCH ASSISTANTS

G reg Egan

Jay Gambetta completed his P.h.D. in 2004 at
Griffith Universtiy,  Australia, 
under the supervision of 
Professor Howard Wiseman. His 
P.h.D. thesis was on Non-
Markovian stochastic Schrodinger 
equations and interpretations of 
quantum mechanics.  Following 
this,  he spent 3 years at Yale Uni-

versity as a post-doctoral fellow researching in 
quantum information and solid state implementa-
tions of a qubit. 

Rainer Kaltenbaek completed his thesis on
experimental quantum optics in 
the Zeilinger Group in Vienna. He 
has continued in these tracks 
during his Ph.D. thesis, which he 
has been working on, continuing 
with the same group.  His main 
interest in physics is the 
investigation of the foundations
of quantum theory.



IN  THE NE WS
IQC ’S COURSE 
CONTENT C ATCHES 
THE E YE OF RICOH
What exac t ly  i s  quantum mechanics?  
Maybe the best  place to  look and f ind out  
is  your  te levis ion.

Scott  Aaronson, an IQC post-doc toral  
fe l low who just  
recent ly  depar ted this  
past  July, had some 
interesting ideas about 
quantum computing 
that caught  the atten-
t ion of  the adver t is ing 
team at  R icoh, a  g lobal  
leader  in  digita l  of f ice  
solut ions  located in  
Austra l ia .

R icoh re leased a  
commercia l , showcasing their  new model  
of  ESA enabled pr inters  which includes  
mater ia l  f rom Dr. Aaronson’s  physics  
course, ‘Quantum Computing S ince 
Democr i tus’. 

The commercia l  inc ludes  two models  
engaging in  a  conversat ion that  reads  as  
fo l lows:

Model  1 : “But  i f  quantum mechanics  isn’t  
physics  in  the usual  sense - -  i f  i t ’s  not  
about  matter, or  energy, or  waves, or  
par t ic les, - -  then what  i s  i t  about?”

Model  2 : “From my perspec t ive, i t ’s  about  
information and probabi l i t ies  and obser v-
ables, and how they re late  to  each other. ”

These l ines  were the main feature  of  the 
commercia l  which were tak en direc t ly  f rom 
Aaronson’s  lec ture  mater ia ls . 

At  the t ime, Dr. Aaronson was teaching at  
the Univers i t y  of  Water loo and is  now an 
ass istant  professor  of  e lec tr ica l  engineer-
ing and computer  sc ience at  MIT.

For  fu l l  d isc losure  of  h is  lec ture  mater ia ls , 
they can be found on Aaronson’s  website  
at : www.scottaaronson.com/democr i tus/  
under  lec ture  9 .  

The commercia l  i s  a lso  avai lable  for  
v iewing at  www.YouTube.com

PUT TING C ANADA 
AND QUANTUM 
COMPUTING ON THE 
MAP

During the months  of  September  and 
Oc tober, quantum computing ar t ic les  were 
featured in  issues  of  Canadian Business  
and Science magazines. 

In  Canadian Business, they explored the 
idea of  how quantum computing can be 
Canada’s  winning t ick et  for  a  f i rst  p lace 
f in ish in  a  race for  the nex t  g lobal  techno-
logical  revolut ion.

Along with the research that  was  
publ ished by IQC members  in  the maga-
z ine Sc ience, i t  a lso  features  physics  
ar t ic les  on quantum decoherence.  
Through i ts  analys is , i t  shows i t  may help 
fur ther  progress   quantum computing. 

The Canadian Business  ar t ic le  i s  avai lable  
for  v iewing on their  website  at : 
www.canadianbusiness .com/canadian_bus
iness_magazine/ index. jsp

The Science ar t ic le  i s  avai lable  for  v iewing 
on their  website  at :
www.sciencemag.org

Future
Events

SPINTRONICS WORKSHOP
Researchers  at  IQC ( Jonathan Baugh, 
Frank Wi lhelm, R aymond Laf lamme)  and 
MIT  (David Cor y)  wi l l  host  a  two-day 
workshop on "Coherent  Spintronics"  to  
be held Januar y  10-11, 2008, at  IQC. 

I t  wi l l  br ing together  exper imental ists  
and theor ists  who are  work ing towards  
physical  real izat ion of  prac t ica l  
quantum devices, foster ing col labora-
t ive  work  on topics  such as  coherent  
spin  systems, quantum dots, and super-
conduc t ing quantum devices.  

Discuss ions  wi l l  be  informal , and are  
present ly  planned to  focus  on projec ts  
involv ing researchers  at  the Inst i tute  
for  M icrostruc tural  Sc ience (NRC-
O ttawa) , MIT  and IQC.  

O ther  researchers  interested in  par t ic i -
pat ing should contac t  Jonathan Baugh 
(baugh@iqc.ca)  for  more information.  
Post-doc toral  fe l lows and student  
researchers  at  a l l  levels  who are  
involved in  these f ie lds  are  welcome to 
attend. 

For questions, comments or 

general feedback regarding the 

IQC Newsletter, please feel free to 

contact:

iqc@iqc.ca

Above: Group photo of  previous  meet ing 
on Coherent  Spintronics, 2006



IQC SOCIAL E VENTS

Athletics
IQC students  have organized and current ly  
par t ic ipate  in  two spor ts  teams:

CURLING

IQC has  a  team in  the UW Cur l ing Club's  
Fa l l  l e a g u e.  W h i l e  t h e te a m h a s  l o s t  
several  games, many of  which have been 
c lose, they are  a l l  enjoying the cur l ing 
s e a s o n .  T h e t e a m c o n s i s t s  o f  G i n a 
Passante at  lead, B i l l  Rosgen at  second, 
D av i d O s t a p c h u k p l ay i n g t h i r d, a n d 
Devin Smith as  sk ip.  

G a m e s a re  p l aye d o n S u n d ay s  a t  6 : 0 0 
p.m. at  the K-W Granite  Club. IQC has  
a lso  generously  suppor ted the team with 
matching IQC branded shir ts . The same 
team wi l l  l ik e ly  jo in  the UW Cur l ing Club 
fo r  t h e W i n te r  s e m e s te r, b u t  t h e re  i s  
ro o m i n  t h e c l u b fo r  b o t h i n d i v i d u a l s  
and teams.

I f  you would l ik e  more information or  
wo u l d l i k e  t o  a t t e n d a s  a  s p e c t a t o r, 
contac t  B i l l  Rosgen at  wrosgen@iqc.ca .  

BALL HOCKEY

Fr iendly  games are  played at  Per imeter  
I n s t i t u t e  i n  t h e p a r k i n g l o t  e ve r y  
Saturday at  1 :00 p.m. Equipment  is  not  
n e c e s s a r y  a s  n e t s  a n d e x t r a  h o c k e y 
st icks  are  provided. However  please do 
b r i n g a ny s a fe t y  e q u i p m e n t  yo u m ay 
need. 

For  the upcoming winter  season, i f  the 
weather  pers ists, p layers  wi l l  switch to  
sk ates  and play  on a  f rozen pond. 

Beginners, f r iends, and chi ldren are  a l l  
welcome to play.  I f  you are  interested in  
jo ining, p lease contac t  Joseph Emerson.

Waterloo Park was filled with IQC members along with 
their friends and families on September 17th for the 
Meet & Greet BBQ Picnic. It was a great opportunity for 
new members to be recognized and for everyone to 
interact and get to know one another a little bit better. 
Organized by staff member, Cindy Schnarr, the event 
took place beginning at 4:00 p.m.

Member achievements were also announced at the 
picnic.  The announcement of Donny Cheung’s 
successful thesis completion as well as a 5-year  
recognition award was presented  to administrative 
officer, Wendy Reibel for her outstanding dedication 
to the institute.  With great weather cooperation, a 
friendly football game was rallied up preceding the 
picnic for all to join in and have some fun.

Thank you to all who participated in the event and we 
look forward to our next Meet & Greet event when 
even more new faces join our team!

YOUNGEST MEMBERS
Co n g ra t u l a t i o n s  to  I Q C m e m b e r s , Fra n k 
W i l h e l m - M a u c h , M a t t h e w M c K a g u e, a n d 
Kevin R esch who recent ly  welcomed new 
IQC fami ly  members. 

Fra n k W i l h e l m - M a u c h 
and wife  Barbara  Mauch 
celebrated the bir th  of  
t h e i r  n e w d a u g h t e r, 
K a r o l i n e - A n n a o n 
S e p t e m b e r  2 2 n d j u s t  
b e f o r e  1 1 : 0 0 p. m . 
we i g h i n g i n  a t  8 l b s , 
6oz . 

M a t t h e w a n d I k o 
McK ague welcomed 
t h e i r  n e w b a b y 
d a u g h t e r, S o f i a  
R o s e, o n O c t o b e r  
1 s t  a t  a  h e a l t hy 
w e i g h t  o f  7 l b s , 
10oz.

MEET & GREET BBQ HALLOWE’EN VISIT
Members of the Spouse Network were invited to 
bring their young one’s to the institute for a special 
Hallowe’en visit on October 31st.

Staff and students were greeted by all kinds of 
jungle animals, pirates and comic book heroes who 
were eagerly awaiting their Hallowe’en treats.

Door-to-door visits were made throughout the 
offices as the excited little ones collected various 
colouring books, toys, and candy while getting to 
know the IQC staff members.

In related news, the Network is planning a dinner 
and music night in February 2008. If you are 
interested in attending, please contact the network 
at: Spousal.Network@Gmail.com to get your tickets.

For more information regarding the Spouse 
Network please visit their website at: 
www.iqc.ca/piqcsn

Direc tor, R aymond Laf lamme announces  
the new members  to  the crowd

RIM ROCKS 2007
IQC was invited to join Research In Motion at the Air 
Canada Centre on November 15th to enjoy the RIM 
ROCKS 2007 mystery concert event in Toronto. The 
bands were kept secret until earlier that day when they 
were unveiled.  Canada’s very own, The Tragically Hip 
opened up the show to a packed arena filled with 

14,000 employees and guests. For the main event, 
the recently reunited, Van Halen with original singer, 
David Lee Roth brought the house down.  Pure rock 
and roll filled the Blackberry-lit arena all night long.  
A special thanks to Mike Lazaridis for his kind gesture 
for inviting all of IQC to be a part of their special 
event. 

Kevin  and Norma Resch 
were exc i ted with the 
a r r i va l  o f  t h e i r  n e w 
baby daughter, E lspeth 
o n N ove m b e r  2 0 t h a t  
10 :34 p.m. She weighed 
in  at  8 lbs, 1oz .

From lef t  to  r ight : B i l l  Rosgen, Devin 
Smith, David Ostapchuk, and Gina 

Passante



IQC THANKS ITS  PARTNERS FOR THEIR 
CONTINUING SUPPORT OF OUR VIS ION

Advanced Research Development  Ac t iv i t y
Bel l  Fami ly

Canada Foundat ion for  Innovat ion
Canada Research Chairs

 Canadian Inst i tute  for  Advanced Research
Centre  for  Appl ied Cr yptographic  Research

The Cit y  of  Water loo
Communicat ions  Secur i t ies  Establ ishment

Hel ios/Oceana
Inst i tute  for  Computer  Research

Mathematics  of  Information Technology and 
Complex Systems

Natural  Sc iences  and Engineer ing Research 
Counci l  of  Canada

Ontar io  Innovat ion Trust
Ontar io  M inistr y  of  Research and Innovat ion

Ontar io  Research and Development  Chal lenge 
Fund

Per imeter  Inst i tute  for  Theoret ica l  Physics
Premier 's  Research Excel lence Awards

Research In  Motion
Si l icon Graphics, Inc.

St . Jerome's  Univers i t y
Sun M icrosystems, Inc.

MIKE LAZARIDIS

-  AND -

200 Univers i t y  Avenue West
Water loo, Ontar io, Canada
N2L 3G1

Phone (519)  888-4021
Fax (519)  888-7610

Several  photographs provided by D-Wave Systems, Inc.
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