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EDUCATION:
Ph.D., Theoretical Physics, Simon Fraser University, Burnaby (2001). 
Thesis title: Chaos and Quantum-Classical Correspondence for Coupled Spins.

M.Sc., Experimental Physics, Simon Fraser University, Burnaby (1995). 
Thesis title: Modeling of the Hermes Transition Radiation Detector.

B.Sc., Physics (Honors), McGill University, Montreal (1993).
RESEARCH  POSITIONS:

Sept. 2003-
Postdoctoral Fellow, Perimeter Institute for Theoretical Physics, Waterloo. Mentor: Ray Laflamme.
Sept. 2001-
Postdoctoral Research Associate, Massachusetts Institute of Technology, 

Sept. 2003
Cambridge. Advisors: David Cory and Seth Lloyd. 

Sept. 1995- 
Research Assistant, Dept. of Physics, Simon Fraser University, Burnaby. 

July 2001
Advisor: Leslie Ballentine.

Sept. 1993- 
Research Assistant, DESY Laboratory, Hamburg, Germany, and 
June 1995 
TRIUMF  Laboratory, Vancouver. Advisor: Mike Vetterli.
SCHOLARSHIPS  AND  AWARDS:
NSERC Postdoctoral Fellowship (Sept. 2003-Aug. 2005; total value: $80,000).

4 Simon Fraser University Graduate Fellowships (1996-2000; total value: $20,000).

Simon Fraser University President's Ph.D. Research Stipend (1999; value: $5,000).

SFU Faculty of Science Excellence in Teaching Award (1999; value $500).
TEACHING  EXPERIENCE:

Sessional Instructor for “Interpretation of Quantum Theory: Current Status and Future Directions,” a special topics undergrad/grad course (Phys490/Phys773) at the University of Waterloo (2005). I designed the curriculum for this unique survey course in which leading experts were invited to give lectures on their views on the interpretation and other foundational aspects of quantum theory. For more details please see: http://www.perimeterinstitute.ca/activities/scientific/QT-LECTURES/ 

and http://www.iqc.ca/~qipcourse/interpret/ .
Sessional Instructor for Quantum Physics I (Phys 234), University of Waterloo (2004). 
Sessional Instructor for Second Year Lab (Phys 231), Simon Fraser University (1998). When I taught this second year lab course I also contributed to developing the curriculum by designing a new experiment.
Teaching Assistant, Phys. Dept., SFU (1996-2001). I led weekly tutorials and marked assignments for a variety of upper-level and lower-level physics courses.  For the quality of my teaching (as judged by the students) I received an SFU Faculty of Science Excellence in Teaching Award (1999).
Instructional Specialist, Phys. Dept., SFU (1996-1998).  I developed a database of physics problems and a software package (“CAPA”) that generated and graded individualized (on-line) assignments.
JOURNALS  REFEREED:

Physical Review Letters; Physical Review A; Quantum Information Processing.

MEMBERSHIPS  AND  AFFILIATIONS: 

Affiliate member of the Institute for Quantum Computing (University of Waterloo); member of the APS; member of the AAAS.
ACADEMIC  PUBLICATIONS  in refereed journals:
19. P. Cappellaro, J. Emerson, N. Boulant, C. Ramanathan, S. Lloyd, D. G. Cory, Entanglement Assisted Metrology, Phys. Rev. Lett. 94, 020502 (2005).

18. Y. Weinstein, T. F. Havel, J. Emerson, N. Boulant, M. Saraceno, D. Cory, Quantum Process Tomography of the Quantum Fourier Transform, J. of Chem. Phys. 121, 6117 (2004).

17. N. Boulant, S. Furuta, J. Emerson, T. F. Havel, D. Cory, Incoherent Noise and Quantum Control, J. of Chem. Phys. 121, 2955 (2004).
16. J. Emerson, S. Lloyd, D. Poulin, D. Cory, Estimation of the Local Density of States on a Quantum Computer, Phys. Rev. A 69, 050305 (2004).
15. J. Emerson, Y. Weinstein, M. Saraceno, S. Lloyd, D. Cory, Pseudo-Random Unitary Operators for Quantum Information Processing, Science 302: 2098 (Dec. 19, 2003).

14. M. A. Pravia, N. Boulant, J. Emerson, A. Farid, E. Fortunato, T. F. Havel, D. Cory, Robust Control of Quantum Information, J. of Chem. Phys. 119, 19: 9993-10001 (2003).
13. S. Sinha, J. Emerson, N. Boulant, E. M. Fortunato, T. F. Havel, D. G. Cory, Experimental Simulation of Spin Squeezing by Nuclear Magnetic Resonance, Quantum Information Processing 2, 433-448  (2003).

12. G. Teklemariam, E. Fortunato, C.C. Lopez, J. Emerson, J.P. Paz, T.F. Havel, and D. Cory, Method for Modeling Decoherence on a Quantum Information Processor, Phys. Rev. A 67, 062316 (2003).

11. J. Emerson, Y. Weinstein, S. Lloyd, D. Cory, Fidelity Decay as an Efficient Indicator of Quantum Chaos, Phys. Rev. Lett. 89, 284102 (2002).

10. Y. Weinstein, J. Emerson, S. Lloyd, D. Cory, Fidelity Decay Saturation Level for Initial Eigenstates, Quantum Information Processing 1, 439-448 (2002). 

9. Y. Weinstein, S. Lloyd, J. Emerson, D. Cory, Experimental Implementation of the Quantum Baker’s Map, Phys. Rev. Lett. 89, 157902-157906 (2002).

8. J. Emerson and L.E. Ballentine, Quantum-Classical Correspondence for the Equilibrium Distributions of Two Interacting Spins, Phys. Rev. E 64, 026217 (2001). 

7. J. Emerson and L.E. Ballentine, Characteristics of Quantum-Classical Correspondence for Two Interacting Spins, Phys. Rev. A 63, 052103 (2001). 

ACADEMIC  PUBLICATIONS  in refereed journals (continued):

6. K. Ackerstaff et al (HERMES Collaboration), Measurement of Angular Distributions and R = sigma(L) / sigma(T) in Diffractive Electroproduction of Rho0 Mesons, Eur. Phys. J.C 18, 303-316 (2000).

5. K. Ackerstaff et al (HERMES Collaboration), Flavor Decomposition of the Polarized Quark Distributions in the Nucleon from Inclusive and Semi-inclusive Deep Inelastic Scattering, Phys. Lett. B 464,123-134 (1999). 

4. K. Ackerstaff et al (HERMES Collaboration), Observation of a Coherence Length Effect in Exclusive Rho0 Electroproduction, Phys. Rev. Lett. 82, 3025-3029 (1999).

3. K. Ackerstaff et al (HERMES Collaboration), Determination of the Deep Inelastic Contribution to the Generalized Gerasimov-Drell-Hearn Integral for the Proton and Neutron, Phys. Lett. B 444, 531-538 (1998).

2. K. Ackerstaff et al (HERMES Collaboration), The Hermes Spectrometer, Nucl. Instrum. Meth. A 417, 230-265 (1998).

1. K. Ackerstaff et al (HERMES Collaboration), Measurement of the Neutron Spin Structure Function g1(n) with a Polarized He-3 Internal Target, Phys. Lett. B 40, 383-389 (1997). 

ACADEMIC  PUBLICATIONS - submitted:
J. Emerson, E. Livine, S. Lloyd, Convergence Conditions for Random Quantum Circuits.  Submitted to Phyical Review Letters.   

Preprint available at:   http://www.arxiv.org/abs/quant-ph/0503210.
J. Emerson, R. Alicki, K. Zyczkowski, Scalable Noise Estimation with Random Unitary Operators. Submitted to J. Opt. B: Quantum and Semiclassical Optics (special issue on Quantum Control).   Preprint available at:   http://www.arxiv.org/abs/quant-ph/0503243.
ACADEMIC  PUBLICATIONS - in preparation:
C. Ryan, J. Emerson, C. Negreverne, D. Poulin, R. Laflamme, Characterisation of Complex Dynamics on a Scalable Quantum Processor.

J. Emerson, Quantum Equilibration and the Emergence of Classical Knowledge without Decoherence.
J. Emerson and L.E. Ballentine, Breakdown of Ehrenfest Correspondence for Macroscopic Quantum Chaos.
INVITED  SEMINARS:
University of Toronto, Quantum Information seminar, January 2005. 

CIAR Quantum Information Processing meeting, Montebello, Nov. 2004. 

MIT, IAP Seminar, Jan. 2004. 

University of Toulouse Physics Dept., colloquium, Oct. 2003. 

University of Como, Physics Dept seminar Oct 2003. 

Los Alamos National Labs, Quantum Lunch seminar, Nov. 2003. 

Perimeter Institute for Theoretical Physics, PIQuDos seminar, Nov. 2002.

MIT, Quantum Information Processing seminar, Nov. 2001. 

INVITED  CONFERENCE  PRESENTATIONS:
“Noise-estimation with Random Unitary Operators,” Workshop on Noise and Instabilities in Quantum Mechanics, Trieste, Italy (forthcoming Oct., 2005). 

“Pseudo-Random Unitary Operators: Theory and Applications,” APS March meeting, LA (March, 2005).

“Macroscopic Quantum Chaos: the Emergence of Classical Knowledge and Absence of Classical Realism,” Recent Advances in Quantum Theory, Technion, Israel (Jan, 2004).

“Quantum Process Tomography of the Quantum Fourier Transform,” Quantum Mechanics on the Large Scale, Banff Alberta (April 2003).

“Fidelity Decay as an Efficient Indicator of Quantum Chaos,” IUPAP International Conference on Quantum Entanglement, Complexity, and the Physical Basis for Computation, CBPF, Rio de Janeiro (Dec. 2002).
 CONFERENCE  PRESENTATIONS  AND  PROCEEDINGS  (contributed):

“Macroscopic Quantum Chaos: the Emergence of Classical Knowledge and Absence of Classical Realism” (talk), DICE 2004, From Decoherence and Emergent Classicality to Emergent Quantum Mechanics, Piombino, Italy (Sept. 2004).

“Pseudo-Random Operators for Quantum Information Processing: Constructions and Applications” (talk and proceedings publication), Quantum Communication, Measurement, and Computing, Glasgow, Scotland (July 2004).

“Pseudo-Random Operators for Quantum Information Processing” (talk), Foundations of Quantum Information, Camerino, Italy (April, 2004).

“Complexity and Quantum Information Processing” (poster), Quantum Chaos: Theory and Applications, Como, Italy (June, 2003).
“Estimating noise with Random Unitary Operators” (poster), Gordon Conference on Quantum Information Science, Ventura, California (March 2003).
“NMR Simulations of Quantum Chaos” (talk, given by coauthor, and proceedings publication), Quantum Communication, Measurement and Computing, MIT (July 2002).
“Superoperator Tomography and Spectral Statistics for the Sawtooth Map” (poster), Qantum Information: Entanglement, Decoherence and Chaos, Kavli Institute for Theoretical Physics, Univ. California Santa Barbara (Dec. 2001).

“Chaos and Quantum-Classical Correspondence for Coupled Spins” (poster), International Conference on Quantum Chaos, Cocoyoc, Mexico (July 2001).

“Quantum and Classical Chaotic Dynamics of Coupled Spins” (talk), American Physical Society Northwest Section, Univ. of British Columbia (May 1999).

