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MO-A8-1 10h00

SCOTT MICHAEL OSER, University of British Columbia

Long-Baseline Neutrino Oscillations at K2K and J-PARC 

Intense neutrino beams produced by accelerators can be exploited by long-baseline oscillation experiments to measure neutrino mixing parameters.  By comparing the flux and
flavour content of the beam at its production site to the beam composition at a far detector located hundreds of kilometers away, transition probabilities between neutrino flavours
can be measured as a function of neutrino energy, probing the oscillation pattern.  The K2K experiment uses a muon neutrino beam produced at KEK, Japan and directed towards
the Super-Kamiokande detector to measure neutrino masses and mixing angles associated with atmospheric neutrino oscillations.  A future long-baseline experiment will direct a
high-intensity beam from the J-PARC proton driver in Tokai, Japan towards Super-Kamiokande, with the goal of measuring the muon neutrino to electron neutrino conversion
probability.  The J-PARC neutrino project was funded in December 2003.  A future phase of the J-PARC project will attempt to observe CP violation effects in neutrino oscillations
by comparing the muon neutrino to electron neutrino oscillation probability with the oscillation probability for antineutrinos.  CP violation by neutrinos may have produced the mat-
ter-antimatter asymmetry observed in the universe today by a leptogenesis mechanism.
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able microstructure.  The polymer was also prepared for transmission mode measurements to allow comparison of the thermal evolution of polymer microstructure in both bulk,
surface, and near surface phases.

*  This work is being supported by NSERC.

MO-A7-7 11h30

Diffusion of Ultrasonic Waves in Porous Glass Bead Sinters*,. John H. Page 1, J. Beck 2 R. Holmes 3J. Bobowski 4
, 

1 University of Manitoba, 2 CancerCare Manitoba, 3 Princeton
University and 4 University of British Columbia  —  Sintered networks of glass beads form an interesting example of a porous medium in which very strong multiple scattering of
elastic waves is observed when the ultrasonic wavelength is comparable with the size of the pores.  Because of its relatively simple structure, this material may be an ideal system
for probing the diffusion of elastic waves, where diffuse waves have mixed character consisting of both longitudinal and transverse polarizations.  To investigate the diffusive trans-
port of energy by multiply scattered waves, the diffusion coefficient D, as well as the absorption time, was determined by fitting the predictions of the diffusion approximation to the
time-of-flight profiles in pulse transmission experiments.  The frequency dependence of the diffusion coefficient was measured over an extended range of frequencies, and com-
pared with estimates of D from ballistic measurements of the scattering mean free path and group velocity.  We find that D exhibits a plateau for frequencies above a crossover
frequency determined by the condition kξ ~ 1, where k is the wave vector and ξ is the structural correlation length (equal to the radius of the largest pores).  Insight into this
behaviour is provided by numerical simulations of phonon transport in a model three-dimensional lattice percolation system, originally performed to elucidate the low temperature
thermal conductivity of glasses [1]

1.  Ping Sheng , Minyao Zhou and Zhao-Qing Zhang., Phys. Rev. Lett. 72, 234 (1994).  
*  This work is being supported by NSERC

MO-A7-8 11h45

Resonant Tunneling of Ultrasound in Phononic Crystals*, Alexey Sukhovich 1, J.H. Page 1, A. Tourin 2, F. van der Biest 2, M. Fink 2, B. van Tiggelen 3 and Z. Liu 4, 1 University of
Manitoba, 2 ESPCI, Paris, 3 Université J. Fourier, Grenoble and 4 Wuhan University, China  —  In the band gap of a phononic crystal, wave propagation is forbidden and wave
transport takes place by tunnelling [1].  Here we investigate the resonant tunnelling of ultrasonic waves through a pair of phononic crystals separated by a uniform medium, which
acts as a resonant cavity.  The transmission coefficient exhibits a narrow peak when the cavity thickness is approximately a half-integer multiple of the wavelength, an effect that is
analogous to the resonant tunnelling of a particle through a double potential barrier in quantum mechanics.  We also investigate the dynamics of resonant tunnelling by measuring
the group velocity.  At resonance, the group velocity is remarkably slow and is even predicted to decrease exponentially with the thickness of the crystals in the absence of
absorption, while off resonance the velocity is ultra-fast, as is characteristic of tunneling.  

1.  S. Yang, J.H. Page, Z. Liu, M.L. Cowan, C.T. Chan and Ping Sheng, Phys. Rev. Lett. 88, 104301 (2002).
*  This work is being supported by NSERC.

MO-A7-9 12h00

Direct Vibrational Density of States Measurements in Strongly Scattering Media*, William Kurt Hildebrand, J.R. Pitcairn and J.H. Page, University of Manitoba —  Using ultra-
sonic techniques, we are directly investigating the behaviour of the vibrational density of states in disordered porous media when the wavelength is of the same scale as the pore
size of the sample.  By observing the Fourier transform of an ultrasonic pulse transmitted through small samples, the normal modes modes of elastic waves in the structure can
be counted, providing a direct measurement of the density of states as a function of frequency.  Since the density of states is proportional to the volume of the sample, the sam-
ples must be sufficiently small to allow the individual modes to be resolved.  Our samples are random sintered networks of glass beads, which are constructed in a way that corre-
sponds to random three-dimensional percolation.  These samples are relatively simple examples of porous materials that may serve as mesoscopic models of amorphous atomic
materials.  These experiments are providing new information on the nature of wave propagation through random media in this strong scattering regime, and may also help to eluci-
date two classic problems in low temperature physics: the universal plateau in the thermal conductivity of amorphous materials near 20 K and the properties of low temperature
heat exchangers at 1 mK.

*  This work is being supported by NSERC.

MO-A7-10 12h15

Nonlinear Dissipation In Brownian Motion*, Alexander Plyukhin, University of Saskatchewan —  The central point of the Brownian motion theory is the assumption of wide sepa-
ration of time scales for a heavy Brownian particle and light molecules of surrounding  bath.  A parameter which governs this separation is usually thought to be the ratio of the
mass of a bath molecule to that of the particle, λ = m / M.  In the ultimate limit λ << 1 the conventional Langevin equation with dissipative force linear in particle’s momentum can
be recovered from underlying equations of motion. In certain situations this approximation is not sufficient and one needs to keep terms of higher orders in λ.  In this case the dis-
sipative terms non-linear in particle’s momentum appear in the Langevin equation.  Using the projection-operator technique, we express the nonlinear dissipative force in terms of
microscopic correlation functions.  Explicit analytical expressions are found for a specific model of the particle interacting with ideal gas molecules via quadratic repulsive potential.
When the particle size and the range of interaction are sufficiently large, the particle interacts simultaneously with N >> 1 bath molecules.  Under these circumstances the actual
small parameter controlling separation of time scales is found to be λ = m / M. 
*  In collaboration with J. Schofield, University of Toronto.
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MO-A8-2 10h30

PETER W. KRIEGER, University of Toronto

The ATLAS Detector at the Large Hadron Collider 

The ATLAS detector is one of two general-purpose detectors that will record the products of collisions of 7 TeV beams of protons at the Large Hadron Collider at CERN, beginning
in 2007.  After many years of R&D and construction, the project is now at the start of the assembly phase, in which sub-detectors built at institutions all over the world are begin-
ning to be integrated into the final detector.  In particular, years of work on the Canadian-built components of the ATLAS liquid argon calorimeter are now approaching completion.
This talk will review the Canadian contributions to ATLAS as well as the status of the detector integration at CERN.

11h00 Coffee Break / Pause café

MO-A8-3 11h15

DEAN KARLEN, University of Victoria / TRIUMF

The Future Linear Collider Project 

A linear electron positron collider operating with a centre-of-mass energy between 500 GeV and 1 TeV would provide essential information to understand the way the symmetry
between the electromagnetic and weak forces is broken and point to a more complete theory of particle physics.  In the recent years, the worldwide particle physics community
has come together to agree that this is the top priority for new facilities in this field.  This presentation will review the physics goals, the current status, and Canada’s involvement
in the linear collider project.

MO-A8-4 11h45

Radiation Tolerant Microelectronics by Design, Douglas M. Gingrich and L. Chen, University of Alberta/TRIUMF —  The radiation environment of high-energy physics experi-
ments have recently become a major concern.  Special precautions need to be taken to ensure that the front-end readout electronics will perform reliably over the lifetime of the
experiment.  Using advanced commercial microelectronics fabrication facilities, along with radiation tolerant circuit designs, has proven to be an effective solution to the radiation
problem.  Ionizing radiation causes leakage currents within and between the transistors comprising the circuits.  By making a modification to the conventional transistor geometry,
it is possible to eliminate these radiation-induced current leakage paths.  We demonstrate the effectiveness of the radiation-tolerant by design approach. The performance of sin-
gle transistors, as well as, complete application specific integrated circuits before and after being subjected to ionizing radiation will be presented.

MO-A8-5 12h00

BaF2 Detector Development, Jérôme Gauthier et le Groupe de Recherche en Physique des Ions Lourds, Université Laval —  In the heavy ion collisions physics domain, one of
the most important points is the quality and the efficiency of the detectors used to detect and identify the reaction products.  We work presently on a detector using BaF2 scintilla-
tor for the detection and identification of the isotopes from Z=1 to 3 or more down to low energy range (E < 5 MeV/A).  Our technique will be to use PMT fitting with the tow spec-
tral range of the fast and slow components of the crystal and by combining the pulse shape discrimination and time of flight technique.  We project to upgrade our detector array
with this type of detectors combined with the phoswich technique to achieve an isotopic resolution up to Z=16 for future experiments with ISAC-II exotic beams.

MO-A8-6 12h15

HERACLES Multidetector Calibration*, René Roy, Josiane Moisan and le Groupe de recherche en physique des ions lourds, Université Laval — HERACLES is a 4π multi
detector made of 7 rings of detectors.  It was used in a heavy-ion collisions experiment at Texas A&M University in 2001.  The detectors are made of scintillator material, phoswich
for forward rings and CsI for backward rings.  Scintillators emit light when charged particles penetrate them.  It is important to know the energy of a particle corresponding to a cer-
tain amount of light emitted in order to analyse the data collected in the experiment.  Therefore we have to use the Parlog parameterization formula which is the best one found up
to now for this kind of work. 
*  This work is being supported by CRSNG.
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[ Room/Salle :  Ballroom A ] Chair:  M. Thewalt, SFU

MO-A9-1 10h00

Dilute Nitride Multiple-Quantum-Well Light Source for Optical Coherence Tomography*, Scott Webster 1, D.A. Beaton 1, E. Nodwell 1, T. Tiedje 1, E.C. Young 1, N.R. Zangenberg 1

and A.F. Umyskov 2, 1 University of British Columbia and 2 Zecotek Innovations  —  Optical coherence tomography (OCT) is an emerging medical imaging technique that is
presently limited by the lack of an inexpensive light source of suitable brightness, with a wide spectrum (>100nm) in the near infrared (800-1500nm).  We are exploring a new type
of semiconductor light source, based on Ga 1-y In y N x As 1-x dilute nitride multiple-quantum-well structures, that has the potential to solve this problem.  Our design concept
involves an optically pumped semiconductor waveguide device consisting of a series of de-coupled quantum wells of differing composition to achieve the necessary spectral
range.  In order to maximize the brightness, the source will be operated at low temperature (100K), in a super luminescent mode.  Dilute nitride quantum wells are ideally suited to
this application as a wide range of quantum well binding energies can be obtained while maintaining a lattice match with GaAs substrates.  Samples containing GaInNAs quantum
wells have been grown at 450C by RF plasma assisted molecular beam epitaxy with and without a Bi surfactant [1].  The photoluminescence spectra of these samples have been
measured as a function of temperature from 20-300K for both pulsed and CW excitation.  In and N concentrations ranged from 3-28% and 0-1% respectively with quantum well
emission wavelengths from 820 to 1160nm.  Changing the temperature and pump wavelength controls the distribution of carriers in the wells and the shape of the emission spec-
trum.  A three-quantum-well structure has been fabricated with an emission spectrum centred at 1000nm with 110nm FWHM at 100K.
1.  S. Tixier et al., J Cryst Growth 251, 449 (2003).
*  This work is being supported by NSERC.

MO-A9-2 10h15

Clustering of Ga on GaAs (100)*, Kelly A.L. Shorlin and M. Zinke-Allmang, University of Western Ontario —  Thin film formation is an important field of study both for the fun-
damental physics and the technological applications. In many systems the thermodynamic equilibrium is clusters on the substrate rather than the formation of a uniform film and
the study of the growth parameters is needed to determine the conditions which result in film formation.  An overview of clustering of Ga on GaAs (100) is presented.  A shape
cycle between round and rectangular clusters is observed and the thermodynamics driving this cycle is discussed.  The cluster size and spatial distributions are determined and
compared to theoretical predictions.
*  This work is being supported by University of Western Ontario.


