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TU-A8-3 11h00

DAVID JOHN ROWE, University of Toronto

Quasi-Dynamical Symmetry In The Approach To A Second-Order Phase Transition” 
Attempts to understand phase transitions have profited considerably from the study of models with symmetry.  Landau stated that two phases of matter with different symmetries
(which cannot change continuously from one to the other) must be separated by a line of transition.  Some interesting symmetry concepts emerge from the study of how this can
happen in practice.  Consider a system x which likes to reside in a phase with a symmetry group G1 when a control parameter has value x=0 and in a phase with symmetry group
G2 when it has value x=1.  The question then is what happens when x is varied continuously from 0 to 1? It transpires, in a number of model investigations of such situations, that
the model exhibits a second order phase transition from a phase characterized by one symmetry to a phase characterized by the other in accordance with Landau’s principle.
However, a closer examination reveals that a more detailed description is that, in the phase characterized by the G1 symmetry, the symmetry of the system is increasingly distort-
ed by the forces that favour the competing phase until a point comes at which they can be distorted no further and a flip occurs.  A complementary behaviour may be observed
when the critical point is approached from the other side.  The distorted symmetries, called quasi-dynamical symmetries, have an elegant expression in the language of group the-
ory and lead to interesting new concepts in representation theory of considerable significance for understanding why simple models with symmetries are often more successful in
practice than they apparently have any right to be.

TU-A8-4 11h30

ARIEL A. EDERY, Bishop’s University

Compact Formulas For Casimir Energies In D-Dimensions Via Operator Technique

An operator technique is derived for the multi-dimensional application of the Euler-Maclaurin formula to the Casimir energy problem.  We obtain compact formulas for the Casimir
energy of a scalar field confined to a D-dimensional hypercube with von Neumann or Dirichlet boundary conditions.  The formulas are conveniently expressed as a finite sum of
the well-known gamma and Riemann zeta functions and allow for quick numerical calculations at higher values of D.  The case of the Dirichlet energy reveals a critical dimension
at D = 36.  We briefly discuss the connection between the Casimir energy in D-dimensions and the rD(n) arithmetic function (where rD(n) represents the number of ways a posi-
tive integer n can be expressed as a sum of D integer squares).

TU-A8-5 12h00

JIRI PATERA, Université de Montréal

Orbit Functions of Compact Lie Groups and their Applications

An orbit function is the contribution to an irreducible character of a compact semisimple Lie group G, from one Weyl group orbit.  Such functions are much simpler than the charac-
ters, but they carry most of the practically useful properties of the characters.  Moreover, their versatile discrete orthogonality on certain finite Abelian subgroups of G, makes them
particularly suitable for digital data processing.

12h30 Session Ends / Fin de la session

TUESDAY, JUNE 15
MARDI, 15 JUIN

10h00 - 12h30

Particles/Strings/Fields / Particules/ficelles/champs[TU-A9]
(DTP-PPD/
DPT-PPD)

[ Room/Salle :  Kildonan ] Chair:  R. MacKenzie, U.Montreal

TU-A9-1 10h00

BOB HOLDOM, University of Toronto

Ghostly Tales 

I discuss fields with negative kinetic energy terms in the context of various cosmological puzzles.

TU-A9-2 10h30

TAEJIN LEE, University of British Columbia

Free Field Representation of Rolling Tachyon 

We apply the fermionization to the rolling tachyon system, which describes a fate of the unstable D-brane.  The boundary state for the unstable D-brane is explicitly constructed
and its exact evolution in time is obtained.  The free fermion representation of the rolling tachyon system is found useful to understand how the openstring tachyon potential
deforms the perturbative basis of closed 
string.

TU-A9-3 11h00

AARON BERNDSEN, CHEP, McGill University

Aspects of Brane-Gas Cosmology*

Brane-Gas Cosmology (BGC) is an approach to pre-Big Bang cosmology that attempts to reconcile several problems with standard cosmology through a setup based on string
theory.  The original idea, qualitatively laid out by Brandenberger and Vafa, has been employed to avoid the initial singularity, to explain why only three of nine spatial dimensions
predicted by string theory grow large, and to explore the effects of branes and topology on the Universe, to mention only a few.  We review these results and explore further
aspects of the BGC setup, such as the stability of the dilaton, the dependence of string interaction rates on the number of dimensions, and the scale of the hierarchy.

*  This work is being supported by McGill, NSERC and was in collaboration with J. Cline, CHEP, McGill University.

TU-A9-4 11h30

THOMAS GREGOIRE, CERN

Little Higgs Models And Electroweak Precision Measurements 

Little Higgs models stabilize the weak scale with weakly coupled new physics at the TeV scale.  In contrast with supersymmetry, quadratic divergences to the Higgs mass are can-
cel by “partners” of the same statistic.  In this talk I will discuss the general mechanism at work in little Higgs models, and discuss their general features.  If time permit, I will then
review the different kinds of little Higgs models and their consequences for electroweak precision measurements.
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TU-A9-5 12h00

MAXIM POSPELOV, University of Victoria

Search For Dark Matter In B → S Transition With Missing Energy 

We show that the decay of B mesons to K (K*) and missing energy in the final state can be an efficient probe of dark matter in the mass range 0 < mS < 2.4 GeV where the
decay into a pair of dark matter particles S is kinematically allowed.  We analyze a model with the scalar dark matter coupled to the Standard Model sector via the Higgs boson to
show that the width of the Higgs penguin-mediated decay mode B → KSS may exceed the decay width in the Standard Model channel,             , by up to two orders of magni-
tude if the required cosmological abundance of scalars is achieved through the annihilation at the freeze-out.  Existing data from B physics experiments exclude scalar dark matter
with mS < 430 MeV and 510 MeV < mS < 1.1 GeV.  Expected data from B factories will probe the range of dark matter masses up to 2 GeV.

*  In collaboration with C. Bird, P. Jackson and R. Kowalewski, University of Victoria.

12h30 Session Ends / Fin de la session

TUESDAY, JUNE 15
MARDI, 15 JUIN

10h00 - 12h00

Coherent Interactions of Lasers / Interactions cohérentes des lasers [TU-A10]
(DAMP-DOP/
DPAM-DOP)

[ Room/Salle :  Victoria ] Chair:  J. Martin, U.Waterloo

B K→ νν

TU-A10-1 10h00

HAROLD HAUGEN, McMaster University

Selected Studies of Femtosecond Laser Ablation and Modification of Semiconductors* 

Femtosecond lasers have become important tools for the micro-modification and micro-machining of materials.  We outline a number of recent developments in our laboratory
including the formation of sub-wavelength periodic structures on surfaces, the measurement of the ablation thresholds and ablation depths for InP over a wide range of laser
wavelengths, and studies of the sub-surface modification of semiconductors using polarized photoluminescence (DOP) and cross-sectional transmission electron microscopic
(TEM) techniques.  Our work has demonstrated that high spatial frequency periodic structures significantly smaller than the light wavelength can be obtained in ultrafast laser irra-
diation of semiconductors, analogous to recent results reported in the literature for dielectrics.  In addition, in experiments on the laser ablation of InP over a wide wavelength
range, we have found a sudden increase of the crater depth with laser fluence near threshold, similar to spallation effects obtained via recently published theoretical models.
Finally, observations using DOP and TEM revealed significant differences between nanosecond and femtosecond laser micro-machining of InP.  In particular, ultrafast laser inter-
actions lead to substantial damage in the vicinity of the laser-ablated features.  Future directions for these on-going investigations will be discussed.

*  Conducted in collaboration with A. Borowiec, G.A. Botton, D.M. Bruce, D.T. Cassidy, M. Couillard, and T.H.R. Crawford; McMaster University

TU-A10-2 10h30

Diffractive Optics Based 2-D IR Spectroscopy: A New Probe of Hydrogen Bonded Networks*, M.L. Cowan1, B.D. Bruner1, N. Huse 2, T. Elsaesser 2, R.J. Dwayne Miller 1,
and E.T.J. Nibbering 2, 1 University of Toronto and 2 Max Born Institute for Nonlinear Optics and Short Pulse Spectroscopy, Berlin  —  Recent developments in IR laser technol-
ogy has made possible the development of optical analogues of multi-dimensional NMR spectroscopy, such as 2D-vibrational spectroscopy.  These techniques make possible the
disentanglement of complicated vibrational spectra, and the measurement of coupling dynamics between neighboring vibrators on femtosecond time scales, by expanding the
spectra into two frequency dimensions.  Using phase-locked sequences of sub-100 fs, 3 micron pulses we have performed 2D-vibrational spectroscopy on the O-H vibrational
stretch mode of acetic acid dimers in CCl4, a system with strong hydrogen bonding.  The 2D spectra allow us to gain insight into the effects of hydrogen bonding on the dynamics
of the dimers, through measurements of the coupling between O-H stretch modes.

*  This work is being supported by NSERC, PRO.

10h45 Coffee Break / Pause café

TU-A10-3 11h15

JOHN E. SIPE, University of Toronto

Optically Injected Spin Currents In Semiconductors 

It has been widely known since the 1980’s that carriers with a net spin polarization can be optically injected in semiconductors, such as GaAs, simply by irradiation with circularly
polarized light at energies above the band gap.  Indeed, such injection followed by acceleration of the injected carriers by an applied DC field is nowadays a standard approach to
generating a spin-polarized current.  But only recently has it been appreciated that spin currents themselves can be optically injected in semiconductors directly, in the absence of
a bias field.  Our work has focused on optical injection across the band gap, using quantum interference effects associated with different pathways connecting the same initial and
final states.  Simultaneous irradiation by beams at ω and 2ω, where 2ω crosses the band gap, allows for the interference of one- and two-photon absorption processes.  With a
proper choice of a relative phase parameter net currents can be injected in the crystal; this injected current can be spin-polarized.  In a difference scenario, carriers injected at k
are injected preferentially with one spin polarization, and those at –k with the opposite.  No net electrical current or spin is injected into the crystal, but a pure spin current is.
Theoretical and experimental work will be reviewed, and new scenarios involving laser light of only one frequency will be discussed.

*  In collaboration with R.D.R. Bhat 1, Ali Najmaie 1, F. Nastos 1, Y. Kerachian 1, and H.M. van Driel 1, A.L. Smirl 2, M.J. Stevens 2, and X.Y. Pan 2, 1 University of Toronto and 2 University of Iowa.

TU-A10-4 11h45

A Theoretical Model of Synchrony for Coupled Fiber Lasers, Slaven Peles 1, Jeffrey Rogers 2 and Kurt Wiesenfeld 1, 1 Georgia Institute of Technology and 2 HRL Laboratories  —
One of the main goals of laser physics is how to increase the intensity of a laser beam.  Using an array of lasers is one way to do this, but it has proven to be very difficult to get
coherent and in phase behavior.  Recent experiments showed that small groups of coupled fiber lasers synchronize under certain circumstances.  As a result the output intensity
grows as a power law and not linearly with the number of fibers.  At the moment, the mechanism as to how these lasers synchronize is not understood. We model the experimen-
tal system using a nonlinear map array with a particular symmetry.  Our analysis of primary and secondary instabilities provides insight into the system’s behavior, and perhaps
how to improve its performance.

12h00 Session Ends / Fin de la session


