
Winnipeg Institute for Theoretical Physics

1 Mandate

The Winnipeg Institute for Theoretical Physics was created to support theoretical physics
research in Manitoba. It has carried out this mandate by encouraging collaboration be-
tween members of the Institute and by financially supporting workshops, visiting collo-
quium speakers, and short and long term visits by research collaborators of international
standing. The permanent members of this Institute are drawn from Brandon University,
the University of Manitoba, and the University of Winnipeg.

The past year was the 17th year of the Institute’s existence. As per its madate,
the Institute sponsored a series research colloquia by out-of-province visitors as well as
Institute members. One of the major activities of the Institute is the training of Highly
Qualified Personnel; to this end, there a a number of research associates, postdoctoral
fellows, and graduate students associated with the Institute.

The following pages provide a summary of the research activities of the Institute in
carrying out its mandate. In order, this includes

• a list of members of the Institute, as of September, 2007, in Section 2, including

– permanent members (Section 2.1)

– associate members (research associates and postdoctoral fellows) (Section 2.2)

– graduate students (Section 2.3)

– undergraduate students (Section 2.4)

• a detailed listing of research activities in Section 3, which includes

– a list of invited speakers for the most recent 2006–2007 academic year in Section
3.1; this number is typical of the number of invited speakers in any given year
over the last 5 years

– a cumulative list of graduate degrees awarded in Section 3.2

– a list of published research work of permanent members over the last 6 years
in Section 3.3

• a financial statement for the Institute in Section 4

• a 5–year financial plan for the Institute in Section 5

• a discussion of plans for the future growth of the Institute in Section 6
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2 Current List of Members (September, 2007)

2.1 Permanent Members

• B. Bhakar 1 4, Ph.D. (Delhi) [Director, Jan. - June 00]

• P.G. Blunden1, Ph.D (Queen’s) [Director, 93–94]

• M.E. Carrington2, Ph.D. (SUNY, Stony Brook)

• T. Chakraborty1, Ph.D. (Dilbrugarh University, India)

• J. D. Fiege1, Ph.D. (McMaster)

• T.D. Fugleberg2, Ph.D. (UBC)

• J. Hopkinson2, Ph.D. (Rutgers)

• R. Kobes3, Ph.D. (Alberta) [Director, 97–98, 05–07]

• G. Kunstatter3, Ph.D. (Toronto) [Director, 91–92]

• P.D. Loly 1 4, Ph.D. (London) [Director, Fall 99, 00-01]

• T.A. Osborn1, Ph.D. (Stanford) [Director, 92–93, 01-04]

• B.W. Southern1, Ph.D. (McMaster) [Director, 90–91, 07– present]

• J.P. Svenne 1 4, Ph.D. (M.I.T.) [Director, 95–96]

• G.C. Tabisz 1 4, Ph.D. (Toronto)

• J.M. Vail 1 4, Ph.D. (Brandeis) [Director, 98–99]

• D.W. Vincent3, Ph.D. (Toronto) [Director, 94–95]

• M. Whitmore1, Ph.D. (McMaster)

• J.G. Williams2, Ph.D. (Birmingham) [Director, 96–97]

1University of Manitoba
2Brandon University
3University of Winnipeg
4Senior Scholar
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2.2 Associate Members

Research Associates

• A. Borodich (Whitmore) July ’04– present

• R. E. Cameron (Tabisz) 1995 – present

Postdoctoral Fellows

• W. Chen (Kunstatter/Kobes) April, 2007 – August, 2007

• Antti Gynther (Carrington) September 2006 – August 2007

2.3 Graduate Students

• Kenneth Adebayo (M.Sc.) (Southern)

• Edward Kavalchuk (Ph.D.) (Carrington/Kobes)

• Neil Moore (Ph.D.) (Whitmore)

• Adam Rogers (Ph. D) (Fiege)

• Jonathan Ziprick (M. Sc.) (Kunstatter)

2.4 Undergraduate Research Students 2006-2007

• James Babb (Kobes)

• Dylan Buhr (Kobes)

• Tarik Haroon (Manitoba Science Academy) (Vail)

• Javier Hernandez-Melgar (UM Department of Physics and Astronomy and WITP)
(Vail)

• Eric Himbeault, (NSERC summer undergraduate research award) (Southern)

• Darren Leonardo (Kobes)

• Jeff Meyer (Kobes)

• Matthew Morrissette (Fugleberg)

• Todd Sierens, (NSERC summer undergraduate research award) (Southern)

• Shawn Stargardter (Kunstatter)
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3 Research Activities

3.1 Seminars

Date Speaker Title
Sept 21, 2006 Dr. Jeff Williams The Road to Relativity
Oct 12, 2006 Dr. Todd Fugleberg Calculations in Real Time Statistical Field Theory
Oct 19, 2006 Dr. Randy Kobes Bose-Einstein Condensates and Thermal Field Theory
Oct 26, 2006 Dr. Gabor Kunstatter Black Holes: The Simplest and Most Complex Objects in the Universe
March 1, 2007 P. Fraser Nuclear Structure Inputs for Multi-Channel Algebraic Scattering
March 12, 2007 Dr. David Garfinkle The Nature of General Gravitational Singularities
June 7, 2007 Dr. Stefan Stricker The AdS/CFT Correspondence
July 17, 2007 Dr. Karl-Peter Marzlin Slow Photons as Charged Quasi-Particles
Sept 28, 2007 Dr. Karl-Peter Marzlin Geometric Phases in Quantum Optics

Table 1: 2006–07 Seminars of the WITP

3.2 Graduate Degrees Supervised

1. I. Abu-Ajamieh (2003) “Lateral Compression of Homopolymers and Copolymers at
the Air-Liquid Interfaces for Good Solvents”, M.Sc.thesis, (Whitmore)

2. S. Barkanova (2004), “The Electroweak Radiative Corrections and Parity-Violating
Electron-Nucleon Scattering”, PhD thesis, (Blunden).

3. J. Bland (2006), Ph.D. thesis (Kunstatter)

4. J. Geehan (2002) “Self-consistent Field Theory of Compressible Bilayers: Mixtures
of Two Different Chain Length Phospholipids”, B.Sc. thesis (Whitmore)

5. M. Kenward (2001) “Monte Carlo Simulations of Amphiphiles: A Systematic Study”,
M.Sc. thesis, (Whitmore)

6. J. Medved (2000), “Thermodynamics of Charged Black Holes in Two-Dimensional
Gravity”. Ph.D. thesis, University of Manitoba, 2001. (University Microfilms),
(Kunstatter).

7. T. Melde (2001), “The Three Nucleon System including one Dynamical Pion: A one
dimensional test case”. Ph.D. thesis, University of Manitoba, May 2001. (University
Microfilms), (Svenne).

8. A. Peles (2004), “Frustrated Magnets: A Monte Carlo Study of Stiffness, Vorticity
and Topological Excitations”. Ph.D. thesis, University of Manitoba, 2004. (Univer-
sity Microfilms), (Southern).

9. S. Peles (2001), “Nonlinear Phenomena and Chaos in Periodically Driven Classical
Systems”. Ph.D. thesis, University of Manitoba, 2001. (University Microfilms),
(Kobes).
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10. A. J. Penner (2004), “Nonlinear Analysis of Complicated Physical Systems”, MSc
thesis, (Kobes).

11. Senchuk, A ,”Collision-Induced Light Scattering and Absorption in Atoms and Sym-
metric : a Spherical Tensor Approach”, M.Sc. Thesis, University of Manitoba,
September 2006, (Tabisz)

12. Mirsaeed Zelli (2007), ”A Monte Carlo Study of a Family of Heisenberg Non-
Collinear Magnets”, M.Sc. thesis, (Southern).

13. Nan Zheng (2006), “Analysis of Binary Phospholipid Bilayers with a Self-Consistent
Theory”, M.Sc. thesis, (Whitmore).

3.3 Publications of Permanent Members

P.G. Blunden

1. P.G. Blunden, W. Melnitchouk, and J.A. Tjon, Two-photon exchange and elastic
electron-proton scattering, Proceedings of the Workshop on electron-nucleus scat-
tering VIII, Eur. J. Phys. A, 24, Supp. 1 (2005).

2. S. Kondratyuk, P.G. Blunden, W. Melnitchouk, and J.A. Tjon, Delta resonance
contribution to two-photon exchange in electron-proton scattering, Phys. Rev. Lett.
95, 172503 (2005).

3. P.G. Blunden, W. Melnitchouk, and J.A. Tjon, Two-photon exchange in elastic
electron-nucleon scattering, Phys. Rev. C. 72, 034612 (2005).

4. P.G. Blunden and I. Sick, Proton radii and two-photon exchange, Phys. Rev. C. 72,
057601 (2005).

5. P.G. Blunden, W. Melnitchouk, and J.A. Tjon, Two-photon exchange and elastic
electron-proton scattering, Phys. Rev. Lett. 91, 142304 (2003).

6. S. Barkanova, A. Aleksejevs, and P.G. Blunden, 2002, Radiative corrections and
parity-violating electron-nucleon scattering, nucl-th/0212105. Submitted to Physi-
cal Review C.

Conference Proceedings and Talks

7. Recent developments in two-photon exchange physics, Invited plenary talk at the
Fall meeting of the Division of Nuclear Physics of the American Physics Society,
Chicago, October 2004.

8. Two-photon exchange physics: hadronic picture, Invited talk at the ECT Workshop
on Two-Photon Physics, Trento, Italy, May 23-27, 2005.
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9. Two-photon exchange in electron scattering: hadronic picture, Invited talk at the
2005 Joint Jefferson Lab/Institute for Nuclear Theory Workshop on Precision Elec-
troWeak Interactions, Williamsburg, VA, Aug 15-17, 2005.

10. Two-photon exchange and elastic electron-proton scattering, Invited talk at Work-
shop on Electron-Nucleus Scattering VIII, Elba, Italy, June 2004.

11. Two-photon exchange effects in electron-proton scattering, Colloquium at Argonne
National Laboratory, April 2004.

12. Two-photon exchange effects in electron-proton scattering, Colloquium at University
of Manitoba, November 2003.

13. Two-photon exchange and elastic electron-proton scattering, Talk presented at Fall
Meeting of APS Division of Nuclear Physics, Tuscon, AZ, October 2003.

14. P.G. Blunden and A. Aleksejevs, Radiative corrections and parity-violating electron
scattering, Workshop on Fundamental Symmetries and Weak Interactions, Institute
for Nuclear Theory, Seattle, WA November 26, 2002 (presented by A. Aleksejevs,
Ph.D. student).

15. P.G. Blunden, Parity violating effects in the deuteron, Workshop on Fundamen-
tal Symmetries and Weak Interactions, Institute for Nuclear Theory, Seattle, WA
December 3, 2002.

M. E. Carrington

1. “Energetic di-leptons from the Quark Gluon Plasma,” M.E. Carrington, A. Gynther
and P. Aurenche - arXiv:0711.3943 (accepted for publication in Phys. Rev. D).

2. “Leading Order QED Electrical Conductivity using the 3PI Effective Action,” M. E.
Carrington and E. Kovalchuk, Phys. Rev. D 77, 025015 (2008) - arXiv:0709.0706.

3. “QED Electrical Conductivity using the 2PI Effective Action,” M. E. Carrington
and E. Kovalchuk, Phys. Rev. D76, 045019 (2007) - arXiv:0705.0162.

4. “Index Summation in Real Time Statistical Field Theory,” M. E. Carrington, T.
Fugleberg, D. S. Irvine and D. Pickering, Eur. Phys. J. C50 711 (2007) - arXiv:hep-
ph/0608298.

5. “The Soft Fermion Dispersion Relation at Next-to-Leading Order in Hot QED,” M.
E. Carrington; Phys. Rev. D75, 045019 (2007) - arXiv:hep-ph/0610372 .

6. “The Dynamics of Entanglement in the Adiabatic Search and Deutsch Algorithms,”
K. Choy, G. Passante, D. Ahrensmeier, M.E. Carrington, T. Fugleberg, R. Kobes
and G. Kunstatter - arXiv:quant-ph/0605040 (accepted for publication in the Cana-
dian Journal of Physics).

7. “Statistical Field Theory,” T. Fugleberg and M.E. Carrington, Proceedings of The-
ory Canada II, Can. J. Phys. 85 671 (2007).
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8. “Gauge Invariance of the static fermion mass beying hard thermal loops ,” M.E.
Carrington and E. Mottola, Proceedings of the 7th International Conference on
Strong and Electroweak Matter 2006 - SEWM 2006, Nuc. Phy. A785, 142 (2007).

9. “Energy Flow in Acoustic Black Holes,” K Choy, T Kruk, M.E. Carrington, T.
Fugleberg, J. Zahn, R. Kobes, G. Kunstatter and D. Pickering, Phys. Rev. D73
(2006) 104011.

10. “Transport Theory Beyond Binary Collisions,” M.E. Carrington, S. Mrowczynski,
Phys. Rev. D71, 065007 (2005).

11. “2PI Effective Action and Gauge Invariance Problems,” M.E. Carrington, G. Kun-
statter and H. Zaraket, Eur. Phys. J. C42, 253 (2005).

12. “The 4PI Effective Action for φ4 Theory,” M.E. Carrington, Eur. Phys. J. C35
383 (2004).

13. “Dielectric Functions and Dispersion Relations of Ultra-Relativistic Plasmas with
Collisions,” M.E. Carrington, T. Fugleberg, D. Pickering and M.H. Thoma, Can.
J. Phys. 82, 671 (2004).

14. “Dileptons from Hot, Heavy, Static Photons,” P. Aurenche, M.E. Carrington and
N. Marchal, Phys. Rev. D68, 056001 (2003).

15. “Scattering Amplitudes at Finite Temperature,” M.E. Carrington, Hou Defu and R.
Kobes, Phys. Rev. D67 025021 (2003).

16. “Infrared behaviour of the pressure in gφ3 theory in 6 dimensions,” M.E. Carrington,
T.J. Hammond and R. Kobes, Phys. Rev. D65 067703 (2002).

17. “Equilibration in an Interacting Field Theory,” M.E. Carrington, R. Kobes, G.
Kunstatter, D. Pickering and E. Vaz, Can. J. Phys. 80 987 (2002).

18. “A General expression for Symmetry Factors of Feynman Diagrams,” C.D Palmer
and M.E. Carrington, Can. J. Phys. 80 847 (2002).

19. “Covariant approach to equilibration in effective field theories,” Mark Burgess, M.E.
Carrington and G. Kunstatter, Can. J. Phys. 80 97 (2002).

20. “A Diagrammatic Interpretation of the Boltzmann Equation,” M.E. Carrington, Hou
Defu, R. Kobes, Phys. Lett. B523 221 (2001).

21. “Nonlinear Response from Transport Theory and Quantum Field Theory at Finite
Temperature,” M.E. Carrington, Hou Defu, R. Kobes, Phys. Rev. D64 025001
(2001).

22. “Spontaneous Symmetry Breaking for Scalar QED with Nonminimal Chern-Simons
Coupling,” D.S. Irvine, M.E. Carrington, G. Kunstatter and D. Pickering, Phys.
Rev. 64 045015 (2001).
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23. “Spontaneous Scale Symmetry Breaking in 2+1 Dimensional QED at Both Zero and
Finite Temperature,” M.E. Carrington, WF Chen and R. Kobes, Eur. Phys. J C18
757 (2001).

24. “Approach to Equilibrium in the Micromaser,” D. Leary, S. Yau, M.E. Carrington,
R. Kobes and G. Kunstatter, Can. J. Phys. 79 783 (2001).

Papers in Refereed Proceedings

25. “Gauge Invariance of the static fermion mass beying hard thermal loops ,” M.E.
Carrington, Proceedings of SEWM 2006, to be published in Nuclear Physics A.

26. “Chapman-Enskog Expansion of the Boltzmann equation and its Diagrammatic In-
terpretation”, M.E. Carrington, Hou Defu, R. Kobes, refereed paper published elec-
tronically in the proceedings of the XXXI International Symposium of Multiparticle
Dynamics, Sept 1-7, 2001, Datong, China.

27. “Contributions to Transport Theory from Multi-particle Interactions and Production
Processes”, M.E. Carrington, refereed paper published in the proceedings of ‘Strong
and Electroweak Matter 2004’ June 16-19, Helsinki, Finland.

T. Chakraborty

1. K.-B. Broocks, B. Su, P. Schrter, Ch, Heyn, D. Heitmann, W. Wegscheider, V.M.
Apalkov, T. Chakraborty, I.E. Perakis, and C. Schller, Linear and ultrafast optical
spectroscopy in the regime of the quantum Hall effect, Phys. Stat. Sol. (b) 245,
321 (Review) (2008).

2. Julia A. Berashevich, V.M. Apalkov and T. Chakraborty, Polaron tunneling dynam-
ics in the DNA molecule, J. Phys.: Condens. Matter, (2008).

3. Julia A. Berashevich, Adam. D. Bookatz and T. Chakraborty, The electric field
effect and conduction in the Peyrard-Bishop-Holstein model, J. Phys.: Condens.
Matter 20, 035207 (2008).

4. Julia A. Berashevich and T. Chakraborty, Mutational hot spots in DNA: Where
biology meets physics, Physics in Canada 63, 103 (2007).

5. Julia A. Berashevich and T. Chakraborty, Influence of solvent on the energetics of
hole transfer in DNA, J. Phys. Chem. B 111, 13465 (2007).

6. P. Pietiläinen and T. Chakraborty, Spin configurations and activation gaps of the
quantum Hall states in graphene, Europhys. Lett. 80, 37007 (2007).

7. Julia A. Berashevich and T. Chakraborty, Energetics of the hole transfer in DNA
duplex oligomers, Chem. Phys. Lett. 446, 159 (2007).
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8. V. Apalkov, X.-F. Wang and T. Chakraborty, Physics aspects of charge migration
through DNA, (Article in Book) Charge Migration in DNA, (Ed.) T. Chakraborty,
(Springer), Ch. 5. p. 77 119 (2007).

9. T. Chakraborty (Ed.), (Book) Charge Migration in DNA: Perspectives from Physics,
Chemistry and Biology, (Springer) (2007).

10. X.-F. Wang and T. Chakraborty, The physics of spin injection into DNA, Physics
in Canada 63, 89 (2007).

11. Hong-Yi Chen, V. Apalkov and T. Chakraborty, The Fock-Darwin states of Dirac
electrons in graphene-based artificial atoms, Phys. Rev. Lett. 98. 186803 (2007).

12. V. Apalkov, X.-F. Wang and T. Chakraborty, Collective excitations of Dirac elec-
trons in graphene, Int. J. Mod. Phys. B 21, 1165 (2007).

13. Hong-Yi Chen, V. Apalkov and T. Chakraborty, Spin-orbit Coupling and Tunneling
Current in a Parabolic Quantum Dot, Phys. Rev. B 75, 193303 (2007).

14. X.-F. Wang and T. Chakraborty, Coulomb screening and collective excitations in a
graphene bilayer, Phys. Rev. B 75, 041404 (R) (2007).

15. Julia A. Berashevich and T. Chakraborty, Energy contribution of the solvent to the
charge migration in DNA, J. Chem. Phys. 126, 035104 (2007).

16. X.-F. Wang and T. Chakraborty, Collective excitations of Dirac electrons in a
graphene layer with spin-orbit interaction, Phys. Rev. B. 75, 033408 (2007).

17. T. Chakraborty, Graphene: A nanoscale quantum playing field, Physics in Canada
62, 351 (2006).

18. X.-F. Wang and T. Chakraborty, Spin injection into a short DNA chain, Phys. Rev.
B 74, 193103 (2006).

19. V. Apalkov and T. Chakraborty, The fractional quantum Hall states of Dirac elec-
trons in graphene, Phys. Rev. Lett. 97, 126801 (2006).

20. X.-F. Wang and T. Chakraborty, Charge transfer via a two-strand superexchange
bridge in DNA, Phys. Rev. Lett. 97, 106602 (2006).

21. A. Bagga, P. Pietiläinen and T. Chakraborty, Spin hot spots in vertically-coupled
few-electron isolated quantum dots, Phys. Rev. B 74, 033313 (2006).

22. V.M. Apalkov, A. Bagga and T. Chakraborty, Spin-orbit interaction in a quantum
cascade transition, Phys. Rev. B 73, 161304 (R) (2006).

23. P. Pietinäinen and T. Chakraborty, Energy levels and magneto-optical transitions in
parabolic quantum dots with spin-orbit coupling, Phys. Rev. B 73, 155315 (2006).
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24. M. Califano, C.-M. Hu, P. Pietiläinen and T. Chakraborty, Breaking of Larmors
theorem in quantum Hall states with spin-orbit coupling, Phys. Rev. B 73, 113315
(2006).

25. V. Apalkov and T. Chakraborty, Electronic properties of guanine traps in DNA,
Phys. Rev. B 73, 113103 (2006).

26. V.M. Apalkov, C. Schüller and T. Chakraborty, Spin transitions in an incompressible
liquid Coulomb coupled to a quantum dot, Phys. Rev. B 73, 073310 (2006).

27. V.M. Apalkov and T. Chakraborty, Transverse tunneling current through guanine
traps in DNA, Phys. Rev. B 72, 161102 (R) (2005).

28. M. Califano, P. Pietiläinen and T. Chakraborty, Spin precession in a fractional
quantum Hall state with spin-orbit coupling, Appl. Phys. Lett. 87, 112508 (2005).

29. P. Pietiläinen and T. Chakraborty, Optical signatures of spin-orbit interaction effects
in a Parabolic Quantum Dot, Phys. Rev. Lett. 95, 136603 (2005).

30. M. Califano, P. Pietiläinen and T. Chakraborty, Tuning of the gap in a Laughlin
Bychkov Rashba incompressible liquid, Phys. Rev. Lett. 94, 246801 (2005).

31. P. Pietiläinen and T. Chakraborty, Correlations in a Quantum Dot with Bychkov-
Rashba Coupling, Phys. Rev. B 71, 113305 (2005).

32. V. M. Apalkov and T. Chakraborty, Electron Dynamics in a DNA Molecule, Phys.
Rev. B 71, 033102 (2005).

33. T. Chakraborty and P. Pietiläinen,“Correlation effects on Rashba precession in a
two-dimensional electron gas” (to be published)

34. C. Schüller, K.-B. Broocks, P. Schrter, Ch. Heyn, D.Heitmann, M. Bichler, W.
Wegschedier, T. Chakraborty, and V.M. Apalkov,“How to probe a fractionally-
charged quasihole?”, Physica E 22, 131-134 (2004).

35. Schüller, C., Broocks, K.-B., Schröter, P., Heyn, Ch., Heitmann, D., Bichler, M.,
Wegscheider, W., Chakraborty, T., and Apalkov, V. M.,“Optical Probing of a Frac-
tionally Charged Quasihole in an Incompressible Liquid”, Phys. Rev. Lett. 91,
116403 (2003).

36. T. Chakraborty and V. M. Apalkov, “Quantum cascade transitions in nanostruc-
tures”, Advances in Physics 52, 455-521 (2003).

37. T. Chakraborty and V.M. Apalkov,“Magnetic field effects on intersubband transi-
tions in a quantum nanostructure”, Physica E 16, 253-258 (2003).

38. D. Smirnov, O. Drachenko, J. Leotin, H. Page, C. Becker, C. Sirtori, V. Apalkov
and T. Chakraborty, “Intersubband magnetophonon resonance in quantum cascade
structures”, Int. J. Mod. Phys. B 16, 2952-2955 (2002).
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39. V.M. Apalkov and T. Chakraborty,“Interaction of a quantum dot with an incom-
pressible two-dimensional electron gas”, Physica E 14, 289-293 (2002).

40. V. M. Apalkov and T. Chakraborty,“Optical properties of quantum-dot cascade
structure”, Physica E 14, 294-298 (2002).

41. V. M. Apalkov and T. Chakraborty,“Influence of Disorder and a Parallel Magnetic
Field on a Quantum Cascade Laser”, Appl. Phys. Lett. 78, 697-699 (2001).

42. V. M. Apalkov and T. Chakraborty,“Magnetic Field induced Luminescence Spectra
in a Quantum Cascade Laser”, Appl. Phys. Lett. 78, 1973-1975 (2001). [This
article has been selected for Virtual Journal of Nanoscale Science & Technology 3
(April 9,2001)].

43. V. M. Apalkov and T. Chakraborty,“Luminescence Spectra of a Quantum-Dot Cas-
cade Laser”, Appl. Phys. Lett. 78, 1820-1822 (2001). [This article has been selected
for Virtual Journal of Nanoscale Science & Technology 3 (April 2, 2001)].

44. T. Chakraborty, K. Niemelä, and P. Pietiläinen,“Spin polarization of quantum
Hall states”, in 150 Years of Quantum Many-body Theory, Eds. R.F. Bishop,
K.A.Gernoth, and N. R. Walet (World Scientific, 2001), p. 295.

45. V. M. Apalkov, T. Chakraborty, P. Pietiläinen and K. Niemelä, ”Half-Polarized
Quantum Hall States”, Phys. Rev. Lett. 86, 1311- 1314 (2001).

Other Refereed Publications

46. Tapash Chakraborty, F. M. Peeters, and U. Sivan (Eds.), “Nano-Physics & Bio-
Electronics: A New Odyssey”, 1st ed. (Elsevier, 2002).

J. Fiege

1. Rogers, A. and Fiege, J. D., 2007, Ap.J., submitted, “Einstein’s Evolution: Modeling
Gravitational Lenses with a Genetic Algorithm”

2. Ward-Thompson et al. and 61 co-authors (including myself), 2007, PASP, 119,
555-870, “The JCMT Legacy Survey of Nearby Star-forming Regions in the Gould
Belt”

3. Vallée, J. P. and Fiege, J. D., 2007, AJ, 133, 1012-1026, “OMC-1: A Cool Arching
Filament in a Hot Gaseous Cavity: Geometry, Kinematics, Magnetic Vectors, and
Pressure Balance”

4. Vallée, J. P. and Fiege, J. D., 2007, AJ, 134, 628-636, “The Cool Dark Globule
CB68 and Its Associated Protostar: Geometry, Kinematics, Magnetic Vectors, and
Pressure Balance”
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5. Vallée, J. P. and Fiege, J. D., 2006, Ap.J., 636, 332-347, “A Cool Filament Crossing
the Warm Protostar DR 21(OH): Geometry, Kinematics, Magnetic Vectors, and
Pressure Balance”

6. Vallée, J. P. and Fiege, J. D., 2005, Ap.J. 627, 263-276, “A Cool Magnetized Shell
Wrapped around the Hot H II Region S106: Geometry, Kinematics, Magnetic Vec-
tors, and Pressure Balance”

7. Vallée J. P., Greaves J. S. and Fiege J. D., 2003, Ap.J., 588, 910-917, “Magnetic
Structure of a Dark Bok Globule”

8. Fiege, J. D., Johnstone, D., Redman, R. O., and Feldman, P. A. 2004, Ap.J., 616,
925-942, “A Genetic Algorithm-based Exploration of Three Filament Models: A
Case for the Magnetic Support of the G11.11-0.12 Infrared-dark Cloud”

9. Fiege, J. D. 2003, in Turbulence and Magnetic Fields in Astrophysics, ed. E. Fal-
garone and T. Passot (Berlin: Springer), 299-328, invited review (book chapter):
“The Structure and Dynamics of Filamentary Molecular Clouds”

10. Johnstone, D., Fiege, J. D., Redman, R. O., Feldman, P. A., Carey, S. J., 2003,
Ap.J.Lett., 588, 37, “The G11.11-0.12 IRDC: Anomalous Dust and a Nonmagnetic
Isothermal Model”

11. Matthews B. C., Fiege J. D. and Moriarty-Schieven G. H., 2002, Ap.J., 569, 304-321,
“Magnetic Fields in Star-Forming Molecular Clouds. III. Submillimetre Polarimetry
of Intermediate Mass Cores and Filaments in Orion B”

12. Matthews B. C., Wilson C. D. and Fiege J. D., 2001, Ap.J., 562, 400-423, “Magnetic
Fields in Star-forming Molecular Clouds. II. Depolarization Effect in the OMC-3
Filament of Orion A”

13. Aburihan M., Fiege J.D., Henriksen R.H., and Lery T., 2001, MNRAS, 326, 1217-
1227, “Protostellar Evolution During Time Dependent Anisotropic Collapse”

Non–refereed publications

14. Fiege, J. D., 2005, in ASP Conf. Ser. 343, Astronomical Polarimetry: Current Sta-
tus and Future Directions, ed. A. J. Adamson et al. (San Francisco: ASP), 171-175,
“Computational Intelligence Techniques for Submillimetre Polarization Modeling”

Talks & Colloquia

15. “Applications of an Advanced Genetic Algorithm to Data-Modeling Problems in
Astrophysics”, Nov. 26, 2007, University of Winnipeg, Winnipeg, MB (colloquium)

16. “Lessons from Natural Systems: Paradigms for Global Optimization”,, May 18,
2007, CancerCare Manitoba, Winnipeg, MB (colloquium)
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17. “The Ferret Genetic Algorithm: Theory and Applications”, Nov. 22, 2005 , NRC
Institute for Biodiagnostics, Winnipeg, MB (colloquium)

18. “Evolution meets Astrophysics: Advanced Genetic Algorithms for Astrophysical
Data Modeling”, Aug. 25, 2004, National Research Council, DRAO, Penticton, BC
(colloquium)

19. “Computational Intelligence Techniques for Submillimetre Polarization Modeling”,
March 15-19, 2004, Astronomical Polarimetry: Current Status and Future Direc-
tions, Waikoloa, Hawaii (conference)

20. May 24 - June 4, 2005, Astrobiology and the Origins of Life, Conference & Work-
shop, McMaster University, Hamilton, ON, “The Ocean and Ice of Europa: Results
from a Genetic Algorithm-Powered Planetary Structure Code” (May 27, 2005, con-
ference)

21. “Evolution Meets Astrophysics: Using Advanced GAs to Search and Visualize Large
Parameter Spaces”, June 13-16, 2004, CASCA/CAP conference, Winnipeg, Mani-
toba (conference)

22. “Computational Intelligence Techniques for Astronomy & Astrophysics”,Feb. 10,
2004, University of Manitoba, Winnipeg, Manitoba (colloquium)

23. “Evolution meets Astrophysics: Genetic Algorithms in Submillimetre Astronomy
& Planetary Science”, Feb. 9, 2004, University of Manitoba, Winnipeg, Manitoba
(colloquium)

24. “Magnetic Fields in Molecular Clouds: A Genetic Algorithm-Based Modeling Tech-
nique”, April 29, 2003, Dublin Institute for Advanced Study, Dublin, Ireland (col-
loquium)

25. “Magnetized Filamentary Molecular Clouds: A Multi-Objective Modeling Approach”,
Nov. 25, 2002, University of British Columbia (colloquium)

26. “Magnetic Fields and Star Formation: Filaments, Cores, and Circulation Models of
Bipolar Outflows”, Feb. 12, 2002, HIA (colloquium)

27. “The Black Art of Self-Similarity with Applications to Star Formation”, March 13,
2002, HIA (colloquium)

28. “Current-Driven Formation of Molecular Clouds in the Turbulent ISM”, Simula-
tions of magnetohydrodynamic turbulence in astrophysics: recent achievements and
perspectives, Paris, France, July 6, 2001 (conference)

29. “Bipolar Outflows and the Anisotropic Collapse of Magnetized Protostars”, CASCA
Meeting, Hamilton, Ontario, May 29, 2001 (conference)

30. “Star Formation in Magnetized Molecular Clouds - Filaments, Cores, and Proto-
stellar Collapse”, McGill University (Colloquium), Montreal, Quebec, Feb. 8, 2001
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31. “Time Dependent Anisotropic Collapse of a Protostar and the Development of Bipo-
lar Outflows”, CITA and University of Toronto Star Formation Jamboree, University
of Toronto, Feb. 1, 2001 (conference)

Posters

32. Fiege, J.D. and Ferchoff, L., 2006, “An Automated Genetic Algorithm-Powered
Polarization Modeling Code”, CASCA Meeting, Calgary, AB, June 1-4, 2006

33. Rogers A. and Fiege, J. D., 2006, “The Ferret Genetic Algorithm as a Gravitational
Lens Modeling Machine”, CASCA Meeting, Calgary, AB, June 1-4, 2006

34. Wiegert, T., English, J., and Fiege, J.D., 2006, “A Kinematic Study Of Nearby
Spiral Galaxies”, CASCA Meeting, Calgary, AB, June 1-4, 2006

35. Fiege, J.D., Redman, R., Feldman, P., 2003, “The Magnetic Structure of the Fila-
mentary Infra-Red Dark Cloud G11.11-0.12.”, conference: Magnetic fields and star
formation: theory versus observations, Madrid, Spain, April 21 - 25, 2003

T. D. Fugleberg

1. K. Choy, G. Passante, D. Ahrensmeier, M.E. Carrington, T. Fugleberg, R. Kobes, G.
Kunstatter, The Dynamics of Entanglement in the Adiabatic Search and Deutsch Al-
gorithms, arXiv:quant-ph/0605040 (accepted for publication in the Canadian Jour-
nal of Physics).

2. M.E. Carrington, T. Fugleberg, D.S. Irvine, D. Pickering, Index summation in real
time statistical field theory, Eur. Phys. J. C50 (2007) 711-727.

3. K. Choy, T. Kruk, M.E. Carrington, T. Fugleberg, J. Zahn, R. Kobes, G. Kunstatter,
D. Pickering, Energy Flow in Acoustic Black Holes, [gr-qc/0505163], Phys. Rev.
D73 (2006) 104011-1 to 104011-5.

4. M.E. Carrington, T. Fugleberg, D. Pickering, M.H. Thoma, Dielectric Functions
and Dispersion Relations of Ultra-Relativistic Plasmas with Collisions, Can.J.Phys.
82 (2004) 671-678.

5. T. Fugleberg, General Quasiparticle Propagator and Mass Dependence in Degener-
ate Color Superconductivity, Phys.Rev. D67 (2003) 034013 [hep-ph/0206033] (35
pages).

6. K. Buckley, T. Fugleberg and A. Zhitnitsky, Induced theta-vacuum states in heavy
ion collisions: a possible signature, Phys. Rev. C63 (2001) 034602-1 to 034602-9.
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Refereed Conference Proceedings

7. T. Fugleberg, M.E. Carrington, Simplifying Calculations in Real Time Finite Tem-
perature Field theory, talk presented at Theory Canada 2, Perimeter Institute,
Waterloo, ON, (June 7-10, 2006) published in Can. J. Phys. 85 (2007) 671-677

Conference Proceedings and Talks

8. T. Fugleberg, Color Superconductivity with 2+1 Flavors, published in Proc. In-
ternational Symposium on Statistical QCD, Bielefeld (Germany), 26 August 2001,
Nucl. Phys. A702 (1-4) (2002) pp. 196-200.

9. T. Fugleberg, Can Induced Theta Vacua be created in Heavy Ion Collisions?, pub-
lished in From Particles to the Universe, Proceedings of the 15th Lake Louise Winter
Institute, Lake Louise, Alberta, Canada 20-26 February 2000, World Scientific Pub.
Co. (2001).

J. Hopkinson

1. Classical antiferromagnet on a hyper-kagome lattice, John M. Hopkinson, Sergei V.
Isakov, Hae-Young Kee and Yong Baek Kim, Phys. Rev. Lett.. 99, 03721 (2007).
(4 pages)

2. Microscopic model for spiral ordering along (110) on the MnSi lattice, John M.
Hopkinson and Hae-Young Kee, Phys. Rev. B 75, 064430 (2007). (5 pages).

3. Geometrical frustration inherent to the trillium lattice, a sublattice of the B20
structure, John M. Hopkinson and Hae-Young Kee, Phys. Rev. B 74, 224441
(2006) . (14 pages)

4. Quantum dot in the pseudogap Kondo state, J. Hopkinson, K. Le Hur and E.
Dupont. Euro. Phys. J. B (Rapid Note) 48 429 (2005). (4 pages)

5. From nodal liquid to nodal charge gap in a frustrated Hubbard model, J. Hopkinson
and K. Le Hur, Phys. Rev. B 69, 245105 (2004). (23 pages)

6. Atomic model of Supersymmetric Hubbard Operators, J. Hopkinson and P. Cole-
man, Phys. Rev. B 67, 085110 (2003). (18 pages)

7. LiV2O4: Frustration Induced Heavy Fermion Metal, J. Hopkinson and P. Coleman,
Phys. Rev. Lett. 89, 267201 (2002). (4 pages)

8. Supersymmetric Hubbard operators, P. Coleman, C. Pépin and J. Hopkinson., Phys.
Rev. B 63, 140411(R), (2001). (4 pages)
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Refereed conference proceedings

9. Do quantum dots allow one access to pseudogap Kondo physics?, J. Hopkinson, K.
Le Hur and E. Dupont, Physica B 359-361 1454-1456 (2005) (3 pages)

10. SUSY atomic model, J. Hopkinson and P. Coleman, Acta Physica Polonica B, 34,
733 (2003). (4 pages)

11. LiV2O4: evidence for two-stage screening, J. Hopkinson and P. Coleman., Physica
B 312-313, 711-713 (2002). (3 pages)

Unpublished

12. The optical conductivity of half-filled Hubbard ladders, J. Hopkinson and K. Le
Hur. cond-mat/0302385. (12 pages)

R. Kobes

1. K. Choy, G. Passante, D. Ahrensmeier, M. E. Carrington, T. Fugleberg, R. Kobes,
and G. Kunstatter, 2007, “The Dynamics of Entanglement in the Adiabatic Search
and Deutsch Algorithms”, Can. J. Phys. 85, 995.

2. “Energy Flow in Acoustic Black Holes,” K Choy, T Kruk, M.E. Carrington, T.
Fugleberg, J. Zahn, R. Kobes, G. Kunstatter and D. Pickering, Phys. Rev. D73
(2006) 104011.

3. R. Kobes and A. J. Penner, 2005, “Nonlinear fractal interpolating functions of one
and two variables”, Fractals 13, 179.

4. S. Hamieh, R. Kobes, and H. Zaraket, 2005, “POVM optimization of classical cor-
relations”, Phys. Rev. A, to appear.

5. Saurya Das, Randy Kobes, Gabor Kunstatter, 2003, “Energy and efficiency of adi-
abatic quantum search algorithms”, J. Phys. A: Math. Gen. 36, 1 .

6. M. Carrington, H. Defu, and R. Kobes, 2003, “Scattering amplitudes at finite tem-
perature”, Phys. Rev. D67, 025021 .

7. S. Das, R. Kobes, and G. Kunstatter, 2002, “Adiabatic quantum computation and
Deutsch’s algorithm”, Phys. Rev. A65, 062310.

8. M. Carrington, T. J. Hammond, and R. Kobes, 2002, “Infrared behaviour of the
pressure in gφ3 theory”, Phys. Rev. D 65, 067703.

9. M. Carrington, R. Kobes, G. Kunstatter, D. Pickering, and E. Vaz, 2002, “Equili-
bration in an interacting field theory”, Can. J. Phys. 80, 987.

10. R. Kobes and H. Letkeman, 2002, “Non–linear fractal interpolating functions”, Vi-
sual Mathematics 4, No. 1.
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11. M. E. Carrington, Hou Defu, and R. Kobes, 2001, “A diagrammatic interpretation
of the Boltzmann equation”, Phys. Lett. B523, 221.

12. M. E. Carrington, Hou Defu, and R. Kobes, 2001, “Nonlinear response from trans-
port theory and quantum field theory at finite temperature”, Phys. Rev. D64,
025001.

13. R. Kobes, J. –X. Liu, and S. Peles, 2001, “Analysis of a parametrically driven
pendulum”, Phys. Rev. E63, 036219.

14. M. E. Carrington, W. F. Chen, and R. Kobes, 2001, “Spontaneous Scale Symmetry
Breaking in 2+1-Dimensional QED at Both Zero and Finite Temperature”, Eur.
Phys. J. C18, 757.

15. D. Leary, S. Yau, M. Carrington, R. Kobes, G. Kunstatter, 2001, “Approach to
equilibrium in the micromaser”, Can. J. Phys. 79, 783.

Refereed conference proceedings

16. Ed Kovalchuk and Randy Kobes, 2007, “Bose–Einstein condensates and thermal
field theory”, Can. J. Phys. 85, 647 (Proceedings of Theory Canada II).

17. R. Kobes el al, 2006, “Superresonance Effect and Energy Flow in Acoustic Black
Holes”, Can. J. Phys. 84, 501.

18. Daria Ahrensmeier, Saurya Das, Randy Kobes, Gabor Kunstatter, and Haitham
Zaraket, 2002, “Rapid data search using adiabatic quantum computation”, to ap-
pear in proceedings of 6th International Conference on Quantum Communication,
Measurement and Computing (M. I. T.) .

19. M. E. Carrington, Hou Defu, and R. Kobes, 2002, “Chapman–Enskog expansion of
the Boltzmann equation and its diagrammatic representation”, (XXX1 International
Symposium on Multiparticle Dynamics, in press).

G. Kunstatter

1. Kai Choy, Gina Passante, D. Ahrensmeier, M.E. Carrington, T Fugleberg, R. Kobes
and G. Kunstatter, “The Dynamics of Entanglement in the Adiabatic Search and
Deutsch Algorithms” Can. J. Phys. (to appear); quant-ph/0605040

2. J. Bland and G. Kunstatter, “The 5-D Choptuik critical exponent and holography”,
Phys.Rev. D75: 101501R (2007); hep-th/0702226.

3. R. Daghigh, G. Kunstatter and J. Ziprick, “The mystery of the asymptotic quasinor-
mal modes of Gauss-Bonnet black holes”, Class.Quant.Grav. 24:1981-1992 (2007);
gr-qc/0611139.
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4. R. Daghigh, J. Gegenberg, and G. Kunstatter, “Partially Gauge Fixed Hamiltonian
for Spherically Symmetric Scalar Field Collapse”, Class.Quant.Grav. 24:2099-2107
(2007); gr-qc/0607122

5. G. Kunstatter and J. Louko, “Transgressing the horizons: time operator in two
dimensional dilaton gravity” Phys. Rev. D75 024036 (2007); gr-qc/0608080.

6. J. Gegenberg and G. Kunstatter, “The Quantum Structure of Space Near a Black
Hole Horizon”, Class. Qu. Grav. 23, 6087-6100 (2006); gr-qc/0606002.

7. R. Daghigh, G. Kunstatter, Dave Ostapchuk and Vince Bagnulo “ The Highly
Damped Quasinormal Modes of d-dimensional Reissner-Nordström Black Holes in
the Small Charge Limit”, Class.Quant.Grav. 23 (2006) 5101-5116 gr-qc/0604073.

8. R. Daghigh and D. Kunstatter, “Universality of highly damped quasinormal modes
for single horizon black holes” Can. J. Phys., Theory 1 Canada Special Proceedings
(2006).

9. K. Choy, T. Kruk, J. Zahn, M.E. Carrington, T. Fugleberg, R. Kobes, G. Kunstatter
and D. Pickering, “Numerical Study of the Superresonance Effect and Energy Flow
in Acoustic Black Holes”, Phys.Rev. D73 (2006) 104011 gr-qc/0505163.

10. J. Gegenberg and G. Kunstatter, “Ricci Flow of 3D Manifolds with One Killing
Vector”, J.Math.Phys. 47 (2006) 032304 hep-th/0509091.

11. J. Bland, G. Kunstatter, M. Becker and B. Preston and V. Husain, “Dimension-
Dependence of the Critical Exponent in Spherically Symmetric Gravitational Col-
lapse”, Class. Quantum Grav. 22 (2005) 5355-5364.

12. R. Daghigh and G. Kunstatter, “Highly Damped Quasinormal-Modes of Generic
Schwarzschild-like Black holes”,Class. Quantum Grav. 22 (2005) 4113-4128.

13. M. Carrington, G. Kunstatter and H. Zaraket, “2PI effective action and gauge
dependence identities”, Eur.Phys.J. C42 253-259, (2005).

14. Joanne Kettner, Gabor Kunstatter and A.J.M. Medved, “Quasinormal modes for
single horizon black holes in generic 2-d dilaton gravity”, Class.Quant.Grav. 21
(2004) 5317-5332.

15. J. Gegenberg and G. Kunstatter “Using 3D Stringy Gravity to Understand the
Thurston Conjecture”, Class. Qu. Gravity 21, 1197-1208 (2004).

16. S. Das and G. Kunstatter, “Varying Fine Structure Constant and Black Holes
Physics”, Class. Quant. Grav. 20, 2015-2024 (2003).

17. G. Kunstatter, “d-dimensional Black Holes Entropy from Quasi-Normal Modes”,
Phys. Rev. Lett. 90 (2003) 161301.

18. S. Das, R. Kobes and G. Kunstatter, “Energy and Efficiency of Adiabatic Quantum
Search Algorithms”, J. Phys. A: Math. Gen. 36, 1-7 (2003) .
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19. V. Husain, G. Kunstatter, B. Preston and M. Birukou, “Anti-deSitter Gravitational
Collapse”, Class. Qu. Gravity (Letters) 20, L23-L29 (2003).

20. Andrei Barvinsky, Saurya Das and Gabor Kunstatter, “Discrete Spectra of Charged
Black Holes”, to appear in a special issue of Foundations of Physics in Honour of
Prof. J. Bekenstein, Found.Phys. 32 (2002) 1851-1862.

21. S. Das, R. Kobes, and G. Kunstatter, “Adiabatic quantum computation and Deutsch’s
algorithm”, Phys. Rev. A65, (2002), 062310

22. M. Birukou, V. Husain, G. Kunstatter, M. Olivier and E. Vaz, “Scalar Field Collapse
in d Spacetime Dimensions”, Phys.Rev. D65:104036, (2002).

23. M. Burgess, M.E. Carrington and G. Kunstatter, “Covariant approach to equilibra-
tion in effective field theories”, Can. J. Phys. 80, 97-107 (2002).

24. M.E. Carrington, R. Kobes, G. Kunstatter, D. Pickering and E. Vaz, “Equilibration
in an Interacting Field Theory,” Can. J. Phys. 80 987 (2002).

25. A. Barvinsky, S. Das and G. Kunstatter, “Quantum Mechanics of Charged Black
Holes”, Physics Lett. B517, 415-420 (2001).

26. A. Barvinsky, S. Das and G. Kunstatter, “The Spectrum of Charged Black Holes–
The Big Fix Mechanism Revisited”, Class. and Qu. Grav. 18, 4845-4862 (2001)
gr-qc/0012066

27. D.S. Irvine, M.E. Carrington, G. Kunstatter and D. Pickering, “Spontaneous Sym-
metry Breaking for Scalar QED with Non-minimal Chern-Simons Coupling”, Phys.
Rev. D64 045015, 2001.

28. A.J.M. Medved and G. Kunstatter, ”One-Loop Corrected Thermodynamics of the
Extremal and Non-Extremal BTZ Black Hole”, Phys. Rev. D63, 104005 (2001);
hep-th/0009050

Invited papers presented at meetings

29. G. Kunstatter, “Anomalies, Decoherence, Quantum Computing and Black Holes”
, 3rd Asia Pacific Conference on Quantum Computing and Information Science”,
Singapore, August, 2007.

30. G. Kunstatter, “Can Holographic Arguments Yield the 5-D Choptuik Scaling Ex-
ponent From 4-D Yang-Mills Theory?” , CAP Congress, Saskatoon, June 2007.

31. G. Kunstatter, “Highly Damped Quasinormal Modes of Generic Single Horizon
Black Holes” , Black Holes V, Banff, May 2005.

32. G. Kunstatter, “Highly Damped Quasinormal Modes of Generic Single Horizon
Black Holes” , Workshop on Quantum Gravity, University of New Brunswick, April,
2005.
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33. G. Kunstatter, “Critical Behaviour in Black Holes Formation: from 2-d to infinity”,
Workshop on 2-D Gravity, Erwin Schrodinger Institute, Vienna, Oct. 2003.

34. G. Kunstatter, “From Quasi-normal Modes to Black Hole Microstates”,, Black Holes
IV, May, 2003

35. G. Kunstatter, “Turbo-charging the Adiabatic Quantum Search Algorithm”, CAP
Congress, Quebec City, June 2002.

36. G. Kunstatter, “Quantum Mechanics of Black Holes”, 37th Canadian Undergradu-
ate Conference,Joanne Kettner 1, Gabor Kunstatter 1 and A.J.M. Medved 2 Win-
nipeg, November 2001.

P.D. Loly

1. Peter D. Loly, Franklin Squares: A Chapter in the Scientific Studies of Magical
Squares , Complex Systems, vol. 17 (2007) 143-161.

2. Daniel Schindel, Matthew Rempel and Peter Loly, ”Enumerating the bent diago-
nal squares of Dr Benjamin Franklin FRS”, Proceedings of the Royal Society A:
Physical, Mathematical and Engineering, 462, 2271-2279. (C1)

3. Adam Rogers and Peter Loly, ”The electric multipole expansion for a magic cube”,
European Journal of Physics 26 (2005) 809-813. (C1)

4. P. D. Loly and Steeds, ”A new class of pandiagonal squares”, International Journal
of Mathematical Education in Science and Technology, vol. 36, No. 4, 2005, 375-
3881. (C1)

5. Adam Rogers and Peter Loly, ” Rotational sorcery - The inertial properties of
magic squares and cubes”, Canadian Undergraduate Physics Journal, III(2), 25,
2005. (C1)

6. Adam Rogers and Peter Loly, “The Inertia Tensor of Magic Cubes”, American
J.Physics, 72(6), 786-9, (2004) (C1)

7. P.D.Loly , “The Invariance of the Moment of Inertia of Magic Squares”, The Math-
ematical Gazette, 88(511), 151-3, (2004) (C1)

8. W. Chan and P. D. Loly, “Iterative Compounding of Square Matrices to Generate
Large-Order Magic Squares ”, Mathematics Today, 38(4), 113-118, (2002) (C1)

9. P. D. Loly, “A purely pandiagonal 4*4 square and the Myers-Briggs Type Table”,
J. Rec. Math., 31(1), 29-31, 2000/2001 (2002). (C1)

10. P. D. Loly , “A Logical Way of Ordering the Trigrams and Hexagrams of the Yijing”,
The Oracle - The Journal of Yijing Studies, vol. 2, no. 12, p.2-13). (2002) . (C1)

Conference proceedings
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11. Peter D. Loly, ”Franklin Squares - a Chapter in the Scientific Studies of Magical
Squares”, NKS2006, A New Kind of Science, Washington, D.C., (July 2006). Con-
tributed poster, transcript published online:

www.wolframscience.com/conference/2006/presentations/materials/loly.pdf

12. P.D. Loly, “Scientific Studies of Magic Squares”, Seventh International Conference
on History, Philosophy and Science Teaching (IHPST-7), 553-563, (2003), Con-
tributed paper published on conference CDrom.

T.A. Osborn

1. M. V. Karasev and T. A. Osborn, “Magnetic quantization over Riemannian mani-
folds”, Canadian Journal of Physics, 84 551-556 (2006).

2. M. V. Karasev and T. A. Osborn, “Cotangent bundle quantization: entangling of
metric and magnetic field”, J. Phys. A, 38 8549-8578 (2005).

3. M. V. Karasev and T. A. Osborn, “Quantum Magnetic Algebra and Magnetic Cur-
vature”, J. Phys. A, 35 2345-2363 (2004).

4. T.A. Osborn, M.F. Kondratieva. “Heisenberg Evolution WKB and Symplectic Area
Phases” , J. Phys A: Math. and Gen., 35 5279-5303 (2002).

5. M. V. Karasev, T. A. Osborn. “Symplectic Areas, Quantization, and Dynamics in
Electromagnetic Fields”, J. Math. Phys., 43 756-788 (2002).

Edited Books and Proceedings

6. Manu Paranjape and Tom Osborn, Canadian Journal of Physics, 85 Number 6 June
2007, Theory Canada 2.

7. Manu Paranjape and Tom Osborn, Canadian Journal of Physics, 84 Numbers 6-7
June/July 2006, Theory Canada I.

Conference Proceedings and Invited Talks

8. B. M. McQuarrie, G. C. Tabisz and T. A. Osborn, “Collision-Broadened Line
Shapes: A Different Perspective via Moyal Quantum Mechanics”, in Spectral Line
Shapes: Proceedings of the 18th International Conference on Spectral Line Shapes,
edited by E. Oks, (AIP, Melville), to appear 2006 (10 pages). 13.

9. “On the notion of the Lyapunov exponent”, M. F. Kondratieva and T. A. Osborn,
Petroskii Conference, Moscow, May 25-30, 11 pages (2004).

10. “Quantum Phase Space and its Magnetic Curvature”. International Conference
Mathematics and Its Applications, Hong Kong, May 28 - 31, (2004) (invited talk).
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11. M. V. Karasev and T. A. Osborn. “Magnetic Curvature of Quantum Phase Space”,
Proceedings of the Third International Sakharov Conference on Physics, vol. 1,
153-162 (2003) (invited talk).

12. T. A. Osborn, “Magnetic Curvature of Quantum Phase Space”, 8th International
Wigner Symposium, New York, May 27-30, (2003) (invited talk).

13. M.F. Kondratieva, T. A. Osborn “Time dependent Wigner function in semiclassical
approximation”, in: Proceedings of XIII International Summer School-Seminar “Re-
cent Problems in Field Theory”, edited by A.B. Aminova, Kazan State University,
236-243 (2002).

B.W. Southern

1. Mirsaeed Zelli, K. Boese and B.W. Southern, “Short-time dynamics study of Heisen-
berg noncollinear magnets”, Phys. Rev. B76, 224407 (2007)

2. J. van Lierop, B.W. Southern, K.-W. Lin, Z.-Y. Guo, C.L. Harland, R.A. Rosenberg,
and J.W. Freeland, ”Exchange bias in a columnar nanocrystalline Ni80Fe20/CoO
thin-film”, Phys. Rev. B76, 224432 [2007]

3. T.N. Shendruk, R.D. Desautels, B.W. Southern and J. van Lierop, ”The effect
of surface spin disorder on the magnetism of γ − Fe2O3 nanoparticle dispersions,
Nanotechnology 18, 455704 [2007]

4. J. van Lierop, K.-W. Lin, Z.-Y. Guo, H. Ouyang and B.W. Southern, “Proximity
effects in an exchange biased Ni80Fe20/Co3O4 thin-film, Phys. Rev. B75, 134409
[2007]

5. J. van Lierop, B.W. Southern, K.-W. Lin and Z.-Y. Guo, ”Enhancement of the
exchange-bias onset temperature in a columnar nanocrystalline Ni80Fe20/Co3O4

thin-film”, J. App. Phys. 99 08C101 [2006]

6. B.W. Southern and A. Peles, “Topological Phase transitions in Frustrated Magnets”,
Theory Canada I Conference Proceedings, Can. J. Phys. 84, 517[2006].

7. S. Bekhechi, B.W. Southern, A. Peles and D. Mouhanna, “Short-time dynamics of
a family of XY noncollinear magnets”, Phys. Rev. E74 , 016109 [2006].

8. S. Bekhechi and B.W. Southern, ”Chiral mixed phase in disordered 3d Heisenberg
models”, Phys. Rev. B70 , 020405(R) [2004].

9. A. Peles, B.W. Southern, B. Delamotte, D. Mouhanna and M. Tissier, ”Critical
properties of a continuous family of XY noncollinear magnets”, Phys. Rev. B69 ,
220408(R) [2004].

10. A. Peles and B.W. Southern, ”Frustrated Heisenberg Antiferromagnets between d=2
and d=3”, Phys. Rev. B68, 081403(R) [2004].
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11. Z.F. Wang and B.W. Southern, “Three-state Potts model on the Maple Leaf lattice”,
Phys. Rev. B68 , 094419 (2003).

12. S. Bekhechi and B.W. Southern, “Damage Spreading in Two-Dimensional geometri-
cally frustrated lattices: the triangular and kagome anisotropic Heisenberg model”,
J. Phys. A: Math. Gen.36 , 8549 (2003).

13. V. Levashov, M.F. Thorpe and B.W. Southern, “Charged lattice gas with a neu-
tralizing background” ,Phys. Rev. B67, 224109 (2003).

14. S. Bekhechi. and B. W. Southern, “Off-equilibrium study of the fluctuation-dissipation
relation in the easy-axis Heisenberg antiferromagnet on the kagome lattice”, Phys.
Rev. B67, 212406 (2003).

15. A. Peles and B.W. Southern, “Spin Stiffness of Stacked Triangular Antiferromag-
nets”, Phys. Rev. B67, 184407 (2003).

16. S. Bekhechi and B.W. Southern, “Low Temperature Static and Dynamic Behaviour
of the Easy-Axis Heisenberg Antiferromagnet on the Kagome Lattice”, Phys. Rev.
B67, 144403 (2003).

17. Z.F. Wang, B.W. Southern and D.A. Lavis, “Monte Carlo Study of an Extended
3-State Potts Model on the Triangular Lattice”, Phys. Rev. B67, 054415 (2003).

18. W. Stephan and B.W. Southern,“Is There a Phase Transition in the Isotropic
Heisenberg Antiferromagnet on the Triangular Lattice?”, Canadian Journal Of Physics
79, 1459-61 (2001).

This paper was awarded the “Best Paper Award” from the condensed matter and
materials physics division of the CAP and an invited talk was given at the Congress
in June 2002.

J.P. Svenne

1. Canton et al Reply, to a Comment by Fortune & Scherr, Physical Review Letters,
99, 089202 (2007)

2. Particle-unstable and weakly-bound nuclei with a Sturmian approach that preserves
the Pauli principle, L. Canton, K. Amos, S. Karataglidis, G. Pisent, J. P. Svenne,
and D. van der Knijff, Nuclear Physics A790, 251c-256c (2007); contributed paper
(Canton) to the 18th International IUPAP Conference on Few-Body Problems in
Physics, Santos, SP, Brazil, August 21-26, 2006; Proceedings, L. Tomio, S. Adhikari
and G. Krein, Eds.

3. Collective-coupling analysis of spectra of mass-7 isobars: 7He, 7Li, 7Be, 7B, L. Can-
ton, G. Pisent, K. Amos, S. Karataglidis, J.P. Svenne, and D. van der Knijff, Phys.
Rev. C, 74, 064605 (2006); arXiv: nucl-th/0604072
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4. Predicting narrow states in the spectrum of a nucleus beyond the proton drip line, L.
Canton, G. Pisent, J.P. Svenne, K. Amos and S. Karataglidis, Phys. Rev. Letters,
96, 072502 (2006); arXiv: nucl-th/0510067

5. Low-energy neutron-12C analyzing powers: results from a multichannel algebraic
scattering theory, J.P. Svenne, K. Amos, S. Karataglidis, D. van der Knijff, L.
Canton and G. Pisent, Phys. Rev. C, 73, 027601 (2006); arXiv: nucl-th/0510088

6. Comparison between two methods of solution of coupled equations for low-energy
scattering, K. Amos, S. Karataglidis, D. van der Knijff, L. Canton, G. Pisent, and
J.P. Svenne, Phys. Rev C72, 065604 (2005); arXiv: nucl-th/0510067.

7. Compound and quasi-compound states in low-energy scattering of nucleons from
12C, G. Pisent, J. P. Svenne, L. Canton, K. Amos, S. Karataglidis, and D. van der
Knijff. Physical Review C 72, 014601 (2005); arXiv: nucl-th/0502016

8. Role of the Pauli principle in collective-model coupled-channel calculations, L. Can-
ton, G. Pisent, J.P. Svenne, D. van der Knijff K. Amos, and S. Karataglidis.; Phys-
ical Review Letters 94, 122503 (2005); arXiv: nucl-th/0409050

9. An algebraic solution of the multichannel problem applied to low energy nucleon-
nucleus scattering, K. Amos, L. Canton, G. Pisent, J.P. Svenne, and D. van der
Knijff; Nuclear Physics A 728, 65-95 (2003)

10. Three-Body Dynamics in One Dimension: A Test Model for the Three-Nucleon
System with Irreducible Pionic Diagrams, T. Melde, L. Canton, and J.P. Svenne,
Few-Body Systems, 32, 143-168 (2002) .

Refereed conference proceedings

11. New three-nucleon calculations for low-energy neutron-deuteron elastic scattering, J.
P. Svenne, L. Canton, and K. Kozier, contributed paper (Svenne) to the 20th Euro-
pean Conference on Few-Body Problems in Physics (EFB20), Pisa, Italy, September
10-14, 2007; Proceedings to be published.

12. Multichannel algebraic scattering theory and the structure of exotic compound nu-
clei, K. Amos, P. Fraser, S. Karataglidis, L. Canton, G. Pisent, and J. P. Svenne,
contributed paper (Amos) to the Ispun 2007, International Symposium on Physics
of Unstable Nuclei, July 3-7, 2007, Hoi An, Viet Nam, Proceedings to be published.

13. Coupled-channel study of scattering from and structure of light unstable nuclei, J.
P. Svenne, L. Canton, G. Pisent, K. Amos, P. Fraser, S. Karataglidis, and D. van
der Knijff, invited paper (Svenne) to the CAP2007 Congress, Saskatoon, SK, June
17-20, 2007; abstract in Physics in Canada, 63, no. 2 (supplementary), May/June
2007, p.124
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14. New analysis for low-energy neutron-deuteron elastic scattering using three-nucleon
theory, J. P. Svenne, L. Canton, K. Kozier, and L. Townsend, contributed poster
(Svenne) to the CAP2007 Congress, Saskatoon, SK, June 17-20, 2007; abstract in
Physics in Canada, 63, no. 2 (supplementary), May/June 2007, p.138

15. Re-evaluating low-energy neutron-deuteron elastic scattering using three-nucleon
theory, J. P. Svenne, L. Canton, K. Kozier, and L. Townsend, contributed poster
(Svenne, Canton) to the International Conference on Nuclear Data for Science and
Technology, Nice, France, April 22-27, 2007; Proceedings to be published.

16. The spectra of exotic light mass nuclei determined with MCAS theory, K. Amos,
L. Canton, G. Pisent, J. P. Svenne, and S. Karataglidis, contributed paper (Amos)
to the International Conference on Nuclear Data for Science and Technology, Nice,
France, April 22-27, 2007; Proceedings to be published.

17. Structure model inputs for nuclear multi-channel algebraic scattering calculations,
P. Fraser, K. Amos, J. P. Svenne, S. Karataglidis, L. Canton, G. Pisent, and D. van
der Knijff, contributed paper (Fraser) to the Winter Nuclear and Particle Physics
Conference (WNPPC’07), Banff, AB, February 16-18, 2007.

18. Coupled-channel study of scattering from and structure of nuclei on and off the line
of stability, J. P. Svenne, L. Canton, G. Pisent, K. Amos, S. Karataglidis, and D.
van der Knijff, invited paper (Svenne) to the Winter Nuclear and Particle Physics
Conference (WNPPC’07), Banff, AB, February 16-18, 2007.

19. Analyzing powers from a multichannel algebraic scattering theory, J. P. Svenne, K.
Amos, L. Canton, S. Karataglidis, G. Pisent, and D. van der Knijff, contributed
paper (Svenne) to the CAP2006 Congress, Brock University, St. Catharines, June
11-14, 2006; abstract in Physics in Canada, 62, no. 3, May/June 2006, p.50

20. On the resonance spectra of particle-unstable light nuclei with a Sturmian approach
that preserves the Pauli principle, L. Canton, K. Amos, S. Karataglidis, G. Pisent,
J.P. Svenne, invited paper, (Canton) to the 11th International Conference on Nu-
clear Reaction Mechanisms, Villa Monastero, Varenna, Italy, June 12-17, 2006.
Proceedings, Universita degli Studi di Milano, Ricerca Scientifica ed Educazione
Permanente, vol. 126, p. 75, 2006.

21. Solution of multi-channel problems using MCAS for spectra and scattering cross
sections, K. Amos, S. Karataglidis, P. Fraser, D. van der Knijff, J. P. Svenne, L.
Canton, G. Pisent, invited paper (Amos) to the Workshop on Perspectives for Nu-
clear Data for the Next Decade, Bruyeres-le-Chatel, France, Sept. 2005; NEA 6121,
57-66 (2006); arXiv: nucl-th/0510030

22. Low energy nuclear scattering and sub-threshold spectra from a multi-channel alge-
braic scattering theory, K. Amos, P. Fraser, S. Karataglidis, D. van der Knijff, J. P
Svenne, L. Canton, G. Pisent, invited paper (Amos), to the FINUSTAR conference,
Kos, Greece, Sept. 2005; AIP Conference Proceedings, vol. 831, 258-262 (2006);
arXiv: nucl-th/0510029
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23. Structure of light nuclei from a multichannel algebraic scattering theory, J. P.
Svenne, G. Pisent, L. Canton, K. Amos, S. Karataglidis, and D. van der Knijff,
contributed paper (Svenne) to the CAP2005 Congress, UBC, Vancouver, June 5-8,
2005; abstract in Physics in Canada, 61, no. 3, May/June 2005, p.59

24. Compound and quasi-compound states in the low energy scattering of neutrons
and protons by the 12C nucleus, G. Pisent, L. Canton, J.P. Svenne, K. Amos, S.
Karataglidis, and D. van der Knijff, invited paper (Pisent), to the 10th Conference
on Problems in Theoretical Nuclear Physics, Cortona, Italy, October 6-9, 2004.
Proceedings: Theoretical Nuclear Physics in Italy, S. Boffi, A. Covello, M. Di Toro,
A. Fabriocini, G. Pisent, and S. Rosati, eds. (World Scientific, Singapore,2005)
pp.301-308.

25. MCAS: A Multichannel Algebraic Scattering theory of low energy nucleon-nucleus
reactions, J.P. Svenne, K. Amos, D. van der Knijff, L. Canton and G. Pisent, poster
contributed paper (Svenne), to ND2004: International Conference on Nuclear Data
for Science & Technology, Sept. 26 - Oct. 1, 2004, Santa Fe, NM, USA. AIP
Conference Proceedings, vol. 769, pp.1096-1099.

26. MCAS: a Multi-channel Algebraic Scattering Program to Predict Low Energy Nucleon-
nucleus Scattering, D van der Kniff, K Amos, L Canton, G Pisent, J P Svenne,
(contributed paper: D. van der Knijff), APAC’03: Conference of the Australian
Partnership for Advanced Computing, Sept. 29 - Oct. 2, 2003, Royal Pines Resort
Gold Coast, Queensland Australia (John O’Callaghan, Bill Appelbe, editors)

27. Analysis of the N-C12 Low-Energy resonances by Sturm’s expansion of the multi-
channel potential, G. Pisent, L. Canton, K. Amos, D. van der Knijff, J.P. Svenne,
(Invited paper: G. Pisent), Conference on Time Asymmetric Quantum Theory: the
Theory of Resonances, August, 23-26, 2003, Lisbon, Portugal (L. Ferreira, editor)

28. Properties of the pd → (A = 3 ) +π0 reaction from threshold up to the ∆ reso-
nance, L. Canton, L.G. Levchuk, G. Pisent, W. Schadow, A.V. Shebeko, and J.P.
Svenne, contributed paper (L.C., poster) FB17 International Conference on Few-
Body Problems in Physics, June 5-10, 2003, Durham, NC, U.S.A. Proceedings to
be published.

29. Production mechanisms and polarization observables for p + d → 3He + π0 near
threshold, L. Canton, G. Pisent, W. Schadow, and J.P. Svenne, invited paper to the
16th International Baldin Seminar on High-Energy Physics Problems: Relativistic
Nuclear Physics and Quantum Chromodynamics (ISHEPP 16), Dubna, Russia, 10-
15 June, 2002. Proceedings to be published, preprint: DFPD-02-TH-24, Oct.2002,
7pp; arXiv:nucl-th/0210078.

30. Compound and quasi-compound resonances from a fully algebraic multichannel scat-
tering model, J.P. Svenne, L. Canton, G. Pisent, K. Amos, and D. van der Knijff,
contributed paper (JPS) to the DNP2002 Conference of the APS, October 9-12,
2002, East Lansing, Mich., U.S.A. Abstract in Bull. Am. Phys. Soc. 47, No.6, Oct.
2002, p.36
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G.C. Tabisz

1. Qu, W. and G.C. Tabisz, ”Ab initio Calculations of Nonlinear Optical Rotation by
Several Small Chiral Molecules and by Uridine Stereoisomers”, J. Chem. Phys. 124,
184305-1-9 (2006).

2. McQuarrie, B.M., G. C. Tabisz and T. A. Osborn, ”Collision-Broadened Line Shapes:
A Different Perspective via Moyal Quantum Mechanics”, Spectral line Shapes: Pro-
ceedings of the 18th International Conference on Spectral Line Shapes, edited by E.
Oks, (AIP, Melville), to appear 2006 (10 pages).

3. 1) McQuarrie, B.M., G. C. Tabisz and T. A. Osborn, ”Collision-Broadened Line
Shapes: A Different Perspective via Moyal Quantum Mechanics”, 18th International
Conference on Spectral Line Shapes, Auburn University, Auburn, Alabama, June
2006, invited talk presented by G. C. Tabisz.

Refereed conference proceedings

4. Tabisz, G. C.,“Interference Effects in the Infrared Spectrum of HD; Atmospheric
Implications,” in Weakly Interacting Molecular Pairs: Unconventional Absorbers of
Radiation in the Atmosphere, C. Camy-Peyret and A. A. Vigasin, eds. (Kluwer
Academic, Dordrecht, 2003), pp. 83-92.

5. Wang, X, Senchuk, A., and Tabisz, G. C.,“The Far-Infrared Continuum in the
Spectrum of Water Vapor,” in Weakly Interacting Molecular Pairs: Unconventional
Absorbers of Radiation in the Atmosphere, C. Camy-Peyret and A. A. Vigasin, eds.
(Kluwer Academic, Dordrecht, 2003), pp. 233-237.

6. G. C. Tabisz, “Interference Effects in the Infrared Spectrum HD; Atmospheric Im-
plications”, Proceedings of the NATO Advanced Research Workshop: Weakly Inter-
acting Molecular Pairs: Unconventional Absorbers of Radiation in the Atmosphere,
edited by C. Camy-Peyret and A. Vigasin (Kluwer, 2003), 7 book pages.

7. X. Wang, A. Senchuk and G. C. Tabisz, “The Far-Infrared Continuum in the Spec-
trum of Water Vapour”, Proceedings of the NATO Advanced Research Workshop:
Weakly Interacting Molecular Pairs: Unconventional Absorbers of Radiation in the
Atmosphere, edited by C. Camy-Peyret and A. Vigasin (Kluwer, 2003), 4 book
pages.

8. W. Glaz and G. C. Tabisz, “Modelling the Far Wings of Collision-Induced Spectral
Profiles”, in Spectral Line Shapes, Vol. 11, edited by J. Seidel (AIP, New Yo rk,
2001), pp. 422-424.

9. S. M. El-Sheikh, G. C. Tabisz and A. D. Buckingham, “Collision-Induced Light
Scattering by Isotropic Molecules”, in Spectral Line Shapes, Vol. 11, edited by J.
Seidel (AIP, New York, 2001), pp. 419-421.
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J.M. Vail

1. Vail, J. M., Chevrier, D.K., Pandey, R.A., and Blanco, M.A, ., The Nitrogen Va-
cancy in Aluminum Nitride, Journal of Physics: Condensed Matter 18, 2125-2135
(2006).

2. Vail, J. M., Defect Charge States for Classical Modeling of Diffusion Processes in
Insulators, Radiation Effects and Defects in Solids 160, 321-327 (2005).

3. J. M. Vail, D. Schindel, A. Yang, O. Penner, R. Pandey, H. Jiang, M. A. Blanco, A.
Costales, Q. C. Qiu, and Y. Xu, “Effect of Dielectric Polarization on the Properties
of Charged Point Defects in Insulating Crystals: the Nitrogen Vacancy in AlN”, J.
Phys.: Condens. Matter 16, 3371-3378 (2004).

4. J.M. Vail, Topics in the Theory of Solid Materials (Institute of Physics Publishing,
Bristol, 2003), 368+xvi pages.

5. J.M. Vail, W.A. Coish, H. He and A. Yang (2002), “F Center in BaF2: Diffuse
Excited State”, Physical Review B 66, 01409-1-01409-8.

6. J.M. Vail (2001), “Electronic Localization for Point Defect Computations”, Radia-
tion Effects and Defects in Solids 154, 211-215.

Abstracts

7. Vail, J. M., Computational Modelling of Point Defect Properties in Insulators, Inter-
national Symposium, Advances in the Chemistry and Physics of Complex Materials,
University College London, UK, 25-27 June, 2007, Session 1a.

8. J. M. Vail, R. Pandey, and D. K. Chevrier, Point Defects in Group III Nitrides, The
10th Europhysical Conference on Defects in Insulating Materials, Milan, Italy, July
10-14, 2006, Abstract 0FrD2, p. 128.

9. J. M. Vail, M. A. Blanco, W. A. Coish, A. Costales, H. He, H. Jiang, R. Pandey, O.
Penner, Q.C. Qiu, D. Schindel, Y. Xu, and A. Yang, Diffuse Localized Electronic
States in Insulating Crystals, The 15th International Conference on Defects in Insu-
lating Materials. ICDIM-2004, Riga, Latvia, July 11-16, 2004, Abstract WE-B-02,
p. 21.

10. A. Yang, O. Penner, Q. Qiu, Y. Xu, and J.M. Vail, “A Computational Approach to
Point Defects in Group III Nitrides”, 38th Annual Canadian Undergraduate Physics
Conference, Halifax, NS, Oct. 23-26, (2002).

11. Y. Xu, Q.C. Qiu and J.M. Vail, “A Computational Approach for Point Defects in
Aluminum Nitride”, 14th Canadian Materials Science Conference, Winnipeg MB,
June 8-11. (2002)
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12. J.M. Vail, M.A. Blanco, A. Costales, H. Jaing, R. Pandey, O. Penner, Q. C. Qiu,
Y. Xu and A. Yang, “Embedded Molecular Clusters: Group III Nitrides”, 2003
Canadian Association of Physicists, Charlottetown, PEI, June 8-11, 2003, abstract
MO-PoS52, Physics in Canada May/June, 59, 106 (2003)

13. J.M. Vail, Q.C. Qiu, Y. Xu, R. Pandey, H. Jiang, A. Costales and M.A. Blanco,
“Local Properties of AlN: a Computational Approach”, Materials Research Society,
Boston MA, De. 2-6, 2002, Abstract L3.53, p. 264. (2002)

14. J.M. Vail, A. Yang and R. Pandey, “Computation of Electronic Properties of Point
Defects in Gallium Nitride”, Materials Research Society, Boston MA, November
26-30, abstract 16.21, p. 189. (2001)

15. J.M. Vail, “The F Center in BaF2: Diffuse Excited State”, International Confer-
ence on Radiation Effects in Insulators-REI-11, Lisbon, Portugal, Sept. 3-7, 2001,
abstract P-A 16, p. 90. (2001)
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Refereed Journal Publications

1. N. Zhang, J. Geehan and M. D. Whitmore, Self-Consistent Field Theory of Two-
Component Phospholipid Membranes, Phys. Rev. E 75,051922-1–051922-17 (2007)
[ Selected for highlighting by the Virtual Journal of Biological Research, 39 (June
1, 2007) ]

2. J. G. Spiro, J. Yang, J.-X. Zhang, M. A. Winnik, Y. Rharbi,J. D. Vavasour, M. D.
Whitmore and R. Jérôme (NSERC), Experimental and Theoretical Investigation
of the Lamellar Structureof a Styrene-Butyl Methacrylate Diblock Copolymer by
Fluorescence Resonance Energy Transfer, Small-Angle X-Ray Scattering, and Self-
Consistent Field Simulations, Macromolecules 39,7055–7063 (2006)

3. M. D. Whitmore and R. Baranowski, End-AnchoredPolymers: Compression by Dif-
ferent Mechanisms, and Interpenetrationof Apposing Layers, Macromolecular The-
ory and Simulations 14,75–95 (2005)

4. M. D. Whitmore, End-Anchored Polymers and the Polymer Brush, Physics in Canada
59, 103-110 (2003)

5. Y. Rharbi, J.-X. Zhang, J. G. Spiro, L. Chen, M. A. Winnik,J. D. Vavasour, M. D.
Whitmore and R. Jérôme, An Energy Transfer Study of Homopolymer Localization
in Block Copolymers, Macromolecules 36,1241-1252 (2003)

6. J. R. de Bruyn, J. K. C. Lewis, M. R. Morrow, S. Norris,N. H. Rich, J. P. White-
head and M. D. Whitmore, Expanding the Role of Computers in Physics Education:
A Computer-based First-Year Physics Course on Computational Physics and Data
Analysis, Can. J. Phys. 80, 855-865 (2002)
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7. M. Kenward and M. D. Whitmore, A Systematic Monte Carlo Study of Self-Assembling
Amphiphiles in Solution, J. Chem. Phys. 116, 3455-3470 (2002)

8. J. D. Vavasour and M. D. Whitmore, Effects of Solubilized Homopolymer on Lamel-
lar Block Copolymer Structures, Macromolecules34, 3471-3483 (2001)

9. M. Pépin and M. D. Whitmore,Monte Carlo and Numerical Self-Consistent Field
Study ofSystems with End-Grafted and Free Polymers in Good Solvent, J.Chem.
Phys. 114, 8181-8195 (2001)

Book Chapters

10. M. D. Whitmore, Theory of Block Copolymers, in Supramolecular Polymers,2nd
edition, A. Ciferri, editor, CRC Press, Taylor and FrancisGroup, Bacon Rouge,
301–350 (2005)

11. M. D. Whitmore, Block Copolymer Phase Behavior, inEncyclopedia of Materials:
Science and Technology, T. P. Lodge, sectioneditor, Elsevier Science Ltd., 657-667
(2001)

Invited Presentations

1. M. D. Whitmore, Copolymers and Computing: A Decade of Progress, keynote talk at
the High Performance Computing Systems and Applications (HPCS ’06),St. John’s,
NL (2006)

2. M. D. Whitmore, High Performance Computing: The New and Growing Environ-
ment in Canada, Canadian Association of Physicists Congress, Winnipeg, Manitoba
(June, 2004).

3. M. D. Whitmore, ACEnet: Transforming Research in Atlantic Canada, High Per-
formance Computing Systems and Applications (HPCS ’04), Winnipeg, Manitoba,
(May, 2004).

4. M. D. Whitmore, Modelling and Simulations of Self-Assembly of Block Copolymers,
High Performance Computing Systems and Applications (HPCS ’02), Moncton,
NewBrunswick (2002).

Contributed Presentations

5. M. D. Whitmore and Nan Zheng, Self-Consistent Field Theory of Two-Component
Phospholipid Membranes,C.A.P. Congress, St. Catharines (2006).

6. J. G. Spiro, J. Yang, M. A. Winnik, J. P. S. Farinha, J. D. Vavasour and M. D. Whit-
more,Characterization of Nanoscopic Template Materials, Canadian Materials Sci-
ence Conference, Vancouver (2005)
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7. M. D. Whitmore and R. Baranowski, Compression of End-Anchored Polymers,C.A.P.
Congress, Vancouver (2005).

8. A. Borodich and M. D. Whitmore, Compositional Fluctuations in Diblock Copoly-
mer Lamellae Studied with the Method of Averaging in the Weak Segregation Limit,
C.A.P. Congress, Vancouver(2005).

9. I. Mahmoud Abu-Amajieh and M. D. Whitmore, An Examination of the Surface-
Pressure Isotherms in End–TetheredPolymer Layers, C.A.P. Congress, Charlotte-
town, PEI (2003).

10. M.D. Whitmore, Experimental and Theoretical Behaviourof End-tethered Polymers
from the Mushroom to the Brush Limits, Frontis Symposium on Chain Molecules at
Interfaces: SCF Theory and Experiments,Wageningen, the Netherlands (2002).

J.G. Williams

1. T.A. Harriott and J.G. Williams, “Euler numbers on cobordant hypersurfaces,” in
Proceedings of the 11th Marcel Grossmann Meeting on General Relativity, edited by
H. Kleinert, R.T. Jantzen and R. Ruffini, (World Scientific, Singapore), to appear.

2. T.A. Harriott and J.G. Williams, “Kinks, cobordisms and topology change,” in
Proceedings of the Albert Einstein Century International Conference, Paris, France
18-22 July 2005, edited by J.-M. Alimi and A. Fuzfa, AIP Conference Proceedings
861 (American Institute of Physics, Melville, NY), pp. 374-378 (2006).

3. J.G. Williams, “Vorticity and kinks,” (with T.A. Harriott), in Proceedings of the
10th Marcel Grossmann Meeting on General Relativity, edited by M. Novello, S.P.
Bergliaffa and R. Ruffini, (World Scientific, Singapore), pp. 1898–1900 (2005).

4. T.A. Harriott and J.G. Williams, “Degree of mapping for general relativistic kinks,”
Nuovo Cimento B 120, 915-930 (2005) (C1).

5. T.A. Harriott and J.G. Williams ,“Rotating kink spacetime,” Gen. Rel. Grav. 35,
341-357 (2003)

6. J.G. Williams , “Whittaker functions as solutions for dust,” (with T.A. Harriott),
in Proceedings of the 9th Marcel Grossmann Meeting on General Relativity, edited
by R.T. Jantzen, V. Gurzadyan and R. Ruffini (World Scientific, Singapore), pp.
1069-1070 (2002) .

7. J.G. Williams , “Godel kink spacetime,” (with T.A. Harriott), Gen. Rel. Grav. 33,
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8. J.G. Williams , “Solution of the Klein-Gordon equation in a 2+1 curved spacetime,”
(with T.A. Harriott), Mod. Phys. Lett. A 16, 1151-1156 (2001)
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4 Financial

4.1 Statement of Income and Expenditures

Income

Income Source Amount

Carry over from 2005 $6950.00

Total Funds Available $6950.00

Table 2: 2006–07 Income

Expenditures

Activity Amount Spent

Theory Canada I support $613.00

M. Karasev $2000.00

L. Ferchov $214.00

M. Paranjape $ 387.00

P. Marzlin $ 446.00

J. Hernandez $ 1250.00

Printing etc. $ 308.00

Total Expenditures (2006-2007) $5,218.00
Commitments Theory Canada 4 $ 500.00
Current funds available $ 1232.00

Table 3: 2006–07 Expenditures

In relation to the supporting funds indicated above, it should be pointed out that the
members of the Institute use their individual NSERC grants to subsidize Institute activ-
ities. Currently the members from the three universities draw upon more than $350,000
of individual NSERC Research Grants. These funds have a significant fortifying effect on
the level of activities in which we are able to engage. The financial contribution of the
members associated with the expenses of visiting guest theorists, supports the activities
and goals of the Institute, but does not appear in the budget data shown above.

The Institute has neither endowment nor trust fund support. The Institute has no
significant space requirements. The occasional long term visitor requires a desk, but these
needs have been accommodated by the space available to the physics departments at the
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member Universities. The host departments also supply occasional secretarial support
such as that required for the preparation of seminar notices and research papers.

4.2 Financial Stability and Growth

The Institute has no substantial fixed costs and for this reason it is intrinsically stable.
It can operate in a productive fashion at a variety of funding levels. All of the funds
that the Institute receives are transformed directly into its research enhancing activities.
The funds allocated to the Institute by supportive administrative bodies such as the
Faculties of Science and Graduate Studies at the University of Manitoba are fortified
by the individual NSERC research grants of members. This is a strong commitment to
the Institute by the Institute members. In view of its overall research productivity, in
terms of published papers and supervised graduate students, its capacity for running very
successful conferences and workshops, and the demonstrated ability to attract excellent
short-term and long-term visiting scientists, the Institute is achieving its goals. The
Institute membership includes all of the theoretical physicists in the province. Hence its
growth relies solely upon the associate members that it can attract (i.e. graduate students,
postdoctoral fellows and research associates). The number and quality of these associate
members is dependent on the Institute being able to create a positive research atmosphere.
This in turn depends strongly upon the level of funding that the Institute receives. We
note that significant financial support has been received from Brandon University, the
University of Manitoba, and the University of Winnipeg, which will be reflected in this
and the next fiscal year.

The report guidelines suggest that some indication be given of the percentage of time
that members spend on Institute research. Since the Institute’s programs enhance the
ongoing research interests of its members, there is no distinction between individual re-
search and Institute research. The director has spent less than 5% of his time with the
administrative aspects of the Institute.

5 5 Year Financial Plan

Plans for the expenditure of funds available to the Institute over the next 5 years will
generally follow the pattern of the most recent financial year. This is typical for the
Institute over the last 5 years, as can be seen from the Financial Statements in previous
Annual Reports, and we expect this to continue in the forseeable future. Specifically, we
expect there to be 3 major areas of expenditures:

• support for 2–3 short–term visitors to the Institute per year, of the order of $1000–
$1500 per visitor

• contribution to the costs of visitors coming to the member institutions primarily
through support from individual NSERC grants, of the order of $200–$500 per
visitor

• support for the Theory Canada workshops, held in conjunction with the Annual
Congress of the Canadian Association of Physicists, of the order of $700 per year

33



Miscellaneous costs such as mail, FAX, and printing we expect to continue to be minor,
which is of the order of $800 per year. Based on these figures, we expect the expenses of the
Institute to average about $4,000 per year. A 5–year budget based on these expectations
is as follows:

Expenses
Year Amount
2008 $4,000
2009 $4,000
2010 $4,000
2011 $4,000
2012 $4,000
Total $20,000
Expected Income
2008 $10,000
2009
2010 $10,000
2011
2012
Total $20,000

Table 4: 5 Year Financial Budget

Income is expected from the three Universities (Manitoba, Winnipeg, and Brandon) in
the form of requests to the appropriate Dean of Science and Research Office.

Essentially all of the funds available to the Institute are spent for workshop and col-
loquium activities and for travel expenses of visiting scientists. The Institute has no
technical support staff or administrative staff. All the administrative work is done on a
volunteer basis by the members of the Institute.

The Institute’s funding is substantially supplemented by contributions from the NSERC
grants of individual members in pursuing the Institute’s mandate. Currently the members
from the three universities draw upon more than $350,000 of individual NSERC Research
Grants. These funds have a significant fortifying effect on the level of activities in which
we are able to engage. The financial contribution of the members associated with the
expenses of visiting guest theorists, supports the activities and goals of the Institute, but
does not appear in the budget data shown above.

The Institute has neither endowment nor trust fund support. The Institute has no
significant space requirements. The occasional long term visitor requires a desk, but these
needs have been accommodated by the space available to the physics departments at the
member Universities. The host departments also supply occasional secretarial support
such as that required for the preparation of seminar notices and research papers.
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6 Future Growth

Goals of the Institute in the next five years are generally to continue and enhance our
original objectives. Specifically,

• We will continue, as finances allow, to bring in short- and long-term visitors for
collaborations with specific Institute members. As typical Annual Reports illustrate,
on average about 5–8 scientists per year visit the Institute, with most also giving a
seminar and/or colloquium while here.

• We plan to make available more opportunities for students (undergraduate, grad-
uate, and post-doctoral) to participate in the activities of the Institute, primarily
by encouraging such students to give seminars on their research. As well as giving
the students valuable experience in this facet of their education, this will help in
establishing close collaborations amongst Institute members.

• The presence of the Institute could be used to promote, particularly across Canada,
the study of theoretical physics in Manitoba at the graduate level. We will encour-
age our respective institutions to use this fact in their recruitment efforts. In this
regard, we have posted the ad included in this submission with the CAP (Canadian
Association of Physicists), at TipTop (http://tiptop.iop.org/), and at the Canadian
Undergraduate Physics Conference the past three years. We note that senior scholar
members of the Institute normally don’t supervise graduate students.

• We plan on making the presence of the Institute more visible in the wider Canadian
theoretical physics community. This will be done primarily through attendance
of conferences and workshops; an important event in this regard is the recently–
established Theory Canada series of workshops, held just before the annual Cana-
dian Association of Physicists General Congress, which the Institute has supported
financially for the last two years the workshop has been held. We plan to continue
this support in the coming years.

• We also plan on becoming active in outreach programs to the wider community of
Winnipeg in areas of interest in theoretical physics. A recent example of this was
our involvement in the talk in November, 2005 by Dr. Clifford Will on Einstein, as
part of the celebration of 2005 being the World Year of Physics; this talk, which
was held at the Winnipeg Art Gallery, was very successful, with about 300 people
attending, despite the occurrence of the first major snowstorm of the year on that
evening. The Institute does not have sufficient funds to sponsor by itself a major
speaker of this calibre to come to Winnipeg to give such a public lecture; we plan
instead on working with existing lecture series at the member universitities.

• We would also like to follow up on our initial efforts in getting the Institute rec-
ognized at Brandon University as a formal Institute. This is important both from
the point of view of there being three people at Brandon with research interests
in theoretical physics and also from the standpoint of broadening our base within
Manitoba. Talks with the Associate Vice–President (Academic and Research) of
Brandon University in accomplishing this are currently underway.
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