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SU-A1-6 09h30

CORINNE A. MANOGUE, Oregon State University

Revitalizing the Upper-Division Physics Curriculum

The Paradigms in Physics Program at Oregon State University has totally reformed the entire upper-division curriculum for physics and engineering physics majors.  This has
involved both a rearrangement of content to better reflect the way professional physicists think about the field and also the use of a number of reform pedagogies which place
responsibility for learning more firmly in the hands of the students.  Along the way we are learning about what it takes to successfully design and implement large scale modifica-
tions in curriculum and to institutionalize and disseminate them.  The particular emphasis will be on how are reforms have influenced how we teach quantum mechanics.  I will
share some of our joyful experiences and hard-learned lessons.

10h00 Coffee Break / Pause café

SU-A1-7 10h30

JAYMIE MATTHEWS, University of British Columbia

Distance Learning from 820 km Straight Up:The Educational Potential of the MOST Space Telescope 

The MOST (Microvariability & Oscillations of STars) mission is the first all-Canadian scientific satellite in over 30 years.  It is a small but powerful optical telescope and photometer
in polar orbit, capable of detecting variations in the brightnesses of stars down to a few parts per million.  It is searching for acoustic oscillations and convection in stars, and
reflected light from planets outside the Solar System.  MOST offers a great opportunity to introduce a wide range of physical, astronomical, technological and even political con-
cepts in the classroom, all packaged in a “Humble” suitcase-sized observatory.  MOST science is a springboard to areas as diverse as: acoustics (especially the refraction of
sound in stars and elsewhere in nature), planetary science, nuclear reactions, thermal physics and convection, and the laws of light, gravity and dynamics.  MOST technology
illustrates in a topical and accessible way: digital electronics and detectors, momentum and gyroscopic motions, solar energy conversion, and magnetic fields.  The MOST lift-off
aboard a former Soviet ICBM can launch discussions about Cold War politics and the space race, and the advantages and challenges of international scientific cooperation.  And
MOST itself may become the ultimate virtual field trip for you students, since the MOST Team hopes to offer Canadian astronomy enthusiasts and students the chance to submit
their own proposals for scientific projects using this unique instrument.

SU-A1-8 11h00

ARTHUR O. STINNER, University of Manitoba

Using the History of Science to Present the Evolution of Major Concepts in Physics*

We will present the rationale and give a description of two history science courses that we have developed at the University of Manitoba.  These are offered to physics as well as
science education students.  The first course discusses the major ideas and discoveries in science from the Early Greeks to the beginning of the 19th century.  The second course
uses a thematic approach that traces the evolution of the periodic table from the early ideas of Dalton in the first decade of the 19th century, to the discovery of the neutron in
1932.  Three phases of this development are, first, from Dalton’s atomic theory to Mendeleev periodic table, the second from Rutherford’s discovery of the nucleus and Moseley’s
experiments to Bohr’s periodic table of 1922, and the third phase includes the ideas and discoveries of quantum mechanics and the discovery of the neutron.  We will discuss the
second course in detail.  Our objective for these courses  is twofold: to present the major ideas of physics in a historical and contextual way and to attract  science students to
consider science teaching through a two year post B.Sc program in education.

*In collaboration with P. Loly, University of Manitoba

11h45 Session Ends / Fin de la session

SUNDAY, JUNE 13
DIMANCHE, 13 JUIN

08h00 - 12h30 

COMP Business Meeting / Réunion d’affaires de l’OCPM[SU-A2]
(COMP/OCPM)

SUNDAY, JUNE 13
DIMANCHE, 13 JUIN

09h00 - 12h00

IPP Board of Trustees Meeting / Réunion du conseil d’administration
de l’IPP

[SU-A3]

SUNDAY, JUNE 13
DIMANCHE, 13 JUIN

09h30 - 12h30

Single-Molecule Polymer Physics:  Fundamental Questions / 
Physique des polymères monomoléculaires: questions fondamen-
tales

[SU-A4]
(DCMMP/DPMCM)

[ Rooms/Salles :  Ballrooms B/C ] Chair:  J.L. Bechhoefer, Simon Fraser U.

SU-A4-1 09h30

FROIDESEDIT M. SEVICK, Australian National University

The Fluctuation Theorem as a Generalised Second-Law for Nanomachines and Single Biopolymer Manipulations:  Optical Tweezers Experiments and Beyond* 

The puzzle of how time-reversible microscopic equations of mechanics lead to the time-irreversible macroscopic equations of thermodynamics has been a paradox since the days
of Boltzmann.  Boltzmann simply side-stepped this enigma by stating “as soon as one looks at bodies of such small dimension that they contain only very few molecules, the valid-
ity of this theorem [the Second Law of Thermodynamics and its description of irreversibility] must cease.”  Today we can state that the Transient Fluctuation Theorem (TFT) of
Evans & Searles is a generalised, Second-Law like theorem that bridges the microscopic and macroscopic domains and links the time-reversible and irreversible descriptions.  In
this talk we apply this theorem a colloidal particle in an optical trap, and demonstrate that this system can evolve reversibly and “violate” the Second Law over experimentally real-
isable time and length scales.  Moreover, we show how the theoretical Fluctuation Theorem (FT) formalism can be rigorously re-framed in stochastic dynamics.  This is important
as the dynamical responses of polymer and biophysical systems are often well-described by stochastic dynamics and this suggests new applications of the FT.

* In collaboration with J.C. Reid 1, D.M. Carberry 1, G.M. Wang 1, D.J. Searles 2 and D.J. Evans 1, 1 Australian National University and 2 Griffith University.

[ Room/Salle :  Campaign B ] Chair:  C. Arsenault, Dr. Georges L. Dumont Hospital

SUNDAY, JUNE 13
DIMANCHE, 13 JUIN

08h30 - 12h30 

CAP - Physics Department Heads/Chairs Workshop /
ACP - Réunion des directeurs de départements de physique

[SU-CHAIRS]
(COMP/OCPM)

[ Room/Salle :  Paragon Restaurant, then Colbourne Rm, Delta Hotel ] Chair:  G. Williams, U.Manitoba

[ Room/Salle :  Campaign A ] Chair:  C. Picciotto, U.Victoria
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SU-A4-2 10h15

NANCY FORDE, UC Berkeley

Using Optical Tweezers to Study Single-Molecule Reactions in Real Time*

The ability to exert force on single molecules offers an experimental means to probe mechanical processes and to see beyond ensemble-averaged behaviours.  Optical tweezers,
which use a focused laser beam to manipulate micron-sized refractive particles with nanometer precision, allow us to exert and detect forces on the picoNewton scale.  By attach-
ing molecules of interest to these particles, we can determine molecular response to applied mechanical force.  In this talk, I will discuss our recent experiments that take advan-
tage of previously characterized elastic properties of DNA in order to follow the movement of RNA polymerase along DNA in real time.  RNA polymerase is a molecular motor that
catalyzes synthesis of an RNA polymer chain, converting chemical energy into mechanical force causing directed movement along the DNA template.  By studying this transcrip-
tion reaction by single molecules of RNA polymerase, and applying a mechanical force to assist or oppose translocation along DNA, we have been able to follow, and in some
cases alter, the reaction kinetics in real time.  

*  In collaboration with C. Bustamante 1,2,3, D. Izhaky 1, 1 Howard Hughes Medical Institute, 2 Department of Molecular and Cell Biology, and 3 Department of Physics, University of California, Berkeley.

SU-A4-3 11h00

BAE-YEUN HA, University of Waterloo

Statics and Dynamics of Biopolymers: Theory and Biological Relevance 

In this talk, I will discuss conformational and dynamical properties of biomolecules with an emphasis on their biological implications.  I will first present simple theoretical models
for describing loop formation of DNA, both double-stranded (ds) and single-stranded (ss) DNA.  In the case of dsDNA (or other semiflexible polymers), large loops are entropically
disfavored, while small-loop formation costs bending energy.  This results in an optimal loop size at which the closing time is shortest.  In contrast, the looping kinetics of short
ssDNA is mainly controlled by stacking-breakage probability and shows loop-composition sensitivity.  Finally, I will discuss polyelectrolyte aspects of DNA, especially the electro-
static mechanism behind DNA packaging by polyvalent counterions.  

SU-A4-4 11h45

HANS JUERGEN KREUZER, Dalhousie University

Stretching and Confinement of Single Polymer Molecules and the Growth of a Polymer Brush: a First Principles Theory 

A first principles theory based on (i) ab initio (density functional theory) calculations of the potential energy surfaces of the polymer conformers, and (2) the proper statistical
mechanics (including the intricacies of the AFM), allows the parameter-free calculation of the thermodynamic properties of single polymer strands and polymer brushes.  For the
statistical mechanics we succeeded to formulate and solve a Green’s function approach (transfer matrix method) in the presence of an external force field.  Applied to poly(ethyl-
ene glycol) molecules we achieve quantitative agreement with experimental data, both in hexadecane and in water.  Results for the confinement of single polymer molecules in
pores and for the constrained adsorption of a polyelectrolyte on a self-assembled monolayer will be presented.  A theory of the growth of a polymer brush from solution will be
developed. 

12h15 Session Ends / Fin de la sessionUSUSSSSSEESSSSSSUS

SUNDAY, JUNE 13
DIMANCHE, 13 JUIN

13h30 - 14h15

Brockhouse Medal Winner 
Récipiendaire de la médaille Brockhouse

[SU-P1]
(CAP-/ACP)

[ Rooms/Salles :  Ballrooms B/C ] Chair:  J. Bechhoefer, Simon Fraser U.

SU-P1-1 13h30

MICHAEL THEWALT,  Simon Fraser University

Redefining the Limits of Semiconductor Spectroscopy 

I will describe recent advances in the ultrahigh resolution spectroscopy of isotopically enriched 28 Si, including results for the near-gap bound exciton transitions and the mid-
infrared donor and acceptor absorption transitions.  While it has long been known that the average isotopic mass of a semiconductor can have a small effect on the low-tempera-
ture band gap energy, it is only the recent results for Si which reveal the effects of the isotopic randomness present in samples having the natural isotopic composition.  The com-
mon assumption that many of these spectroscopies had reached their ultimate limits in high quality natural Si samples is shown to be quite incorrect – these older results were all
limited by inhomogeneous isotope broadening.  The elimination of this inhomogeneous  broadening in 28 Si reveals many new features, and new physics, and allows for the deter-
mination of previously inaccessible quantities, such as the temperature dependence of the Si band gap below 4.2 K.

14h15 Session Ends / Fin de la session

SUNDAY, JUNE 13
DIMANCHE, 13 JUIN

13h30 - 15h00

Brachytherapy and Thermal Therapy
Curiethérapie et thérapie thermique

[SU-P2]
(COMP-OCPM)

[ Room/Salle :  Campaign B ] Chair:    J. Bews, CancerCare Manitoba

SU-P2-1 13h30

Space Distribution Analysis of the Attenuation in Lead and Steel of the Scattered Radiation in a Maze of a High Dose Rate (iridium 192) Brachytherapy Suite., Noël Blais, Maryse
Mondat, Patrice Munger and Wieslaw Wierzbicki, Hôpital Maisonneuve-Rosemont —  When a new high dose rate (iridium 192) brachytherapy suite is built with a maze, the
knowledge of the half value layer (HVL) and the tenth value layer (TVL) for the scattered radiation is necessary for evaluating the door composition.  The recommended HVL and
TVL values for the primary radiation are easily found in the literature.  However, the corresponding values of HVL and TVL for the scattered radiation are practically non-existent.
In this study, measurement of the attenuation of the primary and the scattered radiation was done for steel and lead.  The measured attenuation was compared to the calculated
one using a simple theoretical model.  The scattered radiation is calculated using the Compton probability of a photon to be scattered by the concrete wall, reaching the detector.
Results show that, for the primary radiation, the maximum difference between the calculated and the measured values is 1.1 mm for the second TVL in lead.  For the scattered
radiation, the maximum difference between calculated and measured values is 4.2 mm for the second TVL in steel.  Also, a space distribution analysis of the hot and cold regions
in the maze is presented and shows their dependence on the source position in the treatment room.  The hot region is defined by the scattered radiation that has a higher TVL
than the one in the cold region.

SU-P2-2 13h45

Yttrium-90 Microspheres for the Treatment of Hepatocellular Carcinoma*, Muthana Al-Ghazi and D. Imagawa, University of California, Irvine —  Treatment modalities for unre-
sectable hepatocellular carcinoma (HCC) have been limited in their ability to effectively target large or multifocal lesions.  TheraSphere ® treatment involves arterial administration


