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matched heterostructures [1].  We monitored the growth process in situ, taking Scanning Tunneling Microscopy and Low Energy Electron Microscopy (LEEM) movies.  Critical issues
include the controlled positioning of Ge/Si islands [2], Ge–Si interdiffusion processes [3], and ripening processes that affect islands after growth [4].  In this presentation I will address
all three issues:

(i) By using step–bunched Si(111) surfaces as templates, we demonstrate the self–assembly of an ordered distribution of Ge islands without lithographic patterning [2].
(ii) Ge/Si intermixing has been shown to be significant [3], but the composition of single islands remains unknown.  Here I describe Ge–Si intermixing from individual islands meas-

ured in situ using X–Ray Photoemission Electron Microscopy.
(iii) Finally, LEEM movies taken in situ during post–deposition annealing, reveal a surprising phenomenon of metastability [4].

1.  F. Rosei, R. Rosei, Surf. Sci. 500, 395 (2002).
2.  A. Sgarlata, P.D. Szkutnik, A. Balzarotti, N. Motta, and F. Rosei, Appl. Phys. Lett., 83, 4002 (2003).
3.  F. Boscherini, G. Capellini, L. Di Gaspare, N. Motta, F. Rosei, S. Mobilio, Appl. Phys. Lett. 76, 682 (2000).
4.  F. Ratto, N. Motta, A. Sgarlata, P.D. Szkutnik, S. Cherifi, S. Heun, A. Locatelli, M. De Crescenzi, and F. Rosei, in preparation.

WE-A9-2 10h30

ROBERT KNOBEL, Queen’s University

Integrated Mechanics and Electronics at the Nanoscale 

Exciting new advances in fabrication technology are allowing researchers to start making mechanical devices at the nanoscale.  The simplest of such devices, tiny flexing beams,
will respond to vanishingly small forces at frequencies up to the microwave range.  These can form the heart of novel force sensors, more sensitive scanning probe microscopes
and integrated radio-frequency filters.  One intriguing possibility is that nanomechanical resonators at cryogenic temperatures may allow the detection of quantum mechanical
effects in a macroscopic mechanical object.  A critical challenge to reach this limit is the measurement of the displacement, since existing techniques are either not sensitive
enough or do not scale well to sub-micron structures and sub-Kelvin temperatures.  The exquisite charge sensitivity of the Single Electron Transistor (SET), as an integrated nano-
electronic device, is well suited to measurements of quantum systems.  I will present measurements exploiting the SET to detect the displacement of a nanomechanical res-
onator [1].  This close coupling of a quantum electronic system with a (possibly) quantum mechanical system suggests a fascinating laboratory for studies of decoherence, quan-
tum control and measurement. I will survey experiments proposed to reach these limits.

1.  R.G. Knobel and A.N. Cleland, Nature 424, 291 (2003).

11h00 Coffee Break / Pause café

WE-A9-3 11h30

ELDON G. EMBERLY, Simon Fraser University

The Smallest Molecular Switch 

The field of molecular electronics concerns itself with the study of the electronic properties of single molecules attached to external voltage sources.  Molecular wires display an
assortment of conductance behaviour and it is thought that they may someday replace conventional semiconductor devices.  In this talk, I will discuss the theoretically predicted
switching behaviour of the smallest molecular switch, namely a benzene-dithiolate molecule bonded between a gold electrode and a scanning tunneling microscope.  Remarkably,
the molecule can exist in two different low energy configurations - one conducting and the other not.  Flipping between these states is predicted to be induced via lateral motion of
the STM tip or voltage pulses.  Such a mechanism might explain recent experiments that have seen STM induced switching using similar molecular components.

WE-A9-4 12h00

FEI ZHOU, University of British Columbia

Spin Correlated Ultra Cold Atoms 

Recent experiments on cold atoms in optical traps and optical lattices have revealed many exciting properties of correlated atoms which are beyond the scope of condensation of
spinless atoms.  In this talk I offer an introduction to various spin correlated states of cold atoms recently investigated.  I will focus on Ising symmetries in many-body wave func-
tions and discuss consequences in spin nematic Mott states (SNM), Spin Singlet Mott (SSM) states and Dimerized Valence Bond Crystal states (DVBC) found in various limits.

12h30 Session Ends / Fin de la session
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10h00 - 12h00

Particle Astrophysics / 
Astrophysique des particles

[WE-A10]
(PPD)

[ Room/Salle :  Victoria ] Chair:  W. Trischuk, U.Toronto

WE-A10-1 10h00

KEVIN GRAHAM, Queen’s University 

Recent Results from the Sudbury Neutrino Observatory 

From measurements of the flux of 8B solar neutrinos, the Sudbury Neutrino Observatory has now made significant contributions to solar and neutrino physics from both the initial
‘pure D2O’ and second ‘salt’ phases.  A summary of results to date will be provided along with some details of the experimental procedures utilized.  A description of detector cali-
bration and systematic uncertainty evaluations for the salt phase will be given including energy, reconstruction, and background evaluations and with some emphasis placed on
the differences between neutron response in the first and second phases of data taking.  The impact of SNO results will be will be discussed with particular focus placed on the
impact of the flux results on neutrino parameters.  A brief account of the current phase of operation and future expectations will conclude the session.

WE-A10-2 10h30

KENNETH J. RAGAN, McGill University

STACEE Continues — VERITAS Lives! 

We will discuss the current status of the STACEE and VERITAS ground-based gamma-ray astrophysics projects.  Both are based on the proven Atmospheric Cherenkov
Technique (ACT) in which high-energy gamma-rays are detected by observation of the Cherenkov light produced by their cascades in the upper atmosphere.  STACEE samples
the resulting Cherenkov wavefront using the large mirrors of a solar research facility, in principle allowing lower thresholds than hitherto obtained from first-generation ACT instru-
ments.  STACEE is complete and operating and results will be presented from the data taken to date.  VERITAS is an array of 4 imaging telescopes, each of which creates an
image of the Cherenkov shower in a pixelated camera.  It is now under construction in Arizona and scheduled for completion in early 2006.  We will present the current status of
the detector and its foreseen capabilities, as well as data from the prototype which has been recently commissioned. 

11h00 Coffee Break / Pause café
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WE-A10-3 11h15

Wavelength Shifter in the Heavy Water of the Sudbury Neutrino Observatory, Etienne Rollin, Carleton University  — In order to have access to the lower energy part of the
Boron-8 solar neutrino energy spectrum, a proposal has been made to add wavelength shifter molecules (WLS) to the heavy water of the Sudbury Neutrino Observatory (SNO).
WLS should increase the number of photons detected per event while keeping the external backgrounds at a low level.  This has the potential to lower the energy threshold cut
currently used by the SNO collaboration.  Montecarlo studies show that using a Carbostyril-124 solution at a concentration of 1 ppm, one can lower the energy threshold from
5.5 to 3.5 MeV.  The physics implications of such a reduction will be discussed.

WE-A10-4 11h30

SNO, SNEWS, and the Next Galactic Supernova, Clarence J. Virtue, Laurentian University, for the SNO Collaboration  —  A type II supernova releases 99% of its energy in the
form of neutrinos over a brief timescale of tens of seconds.  These neutrinos escape from the proto-neutron star following core collapse and are an excellent window into the
dynamics of the supernova process itself, whose detailed understanding is seen as one of the remaining “grand challenges” of computational physics.  The Sudbury Neutrino
Observatory (SNO) is one of several detectors worldwide capable of observing galactic supernovae, through the detection of hundreds to thousands of neutrino interaction events.
Current models of the supernova process have robust and distinguishing features in their neutrino energy, flavour and luminosity spectra. SNO’s capabilities to extract neutrino
energy and flavour distributions are therefore important tools in providing experimental constraints to supernovae theory.  A tantalizing aspect of supernova neutrino detection is
that the neutrinos precede, by up to 10 hours, the visible eruption of the mantle of the star.  This potentially allows for an alert to be issued before the supernova is otherwise
detectable.  Though galactic supernovae are rare events, occurring approximately every 10-50 years, a false announcement from a neutrino detector would be very disruptive to
the observing programs of astronomical instruments around the world.  However, a prompt announcement following on the real-time observation of a supernova neutrino signal
would also be a unique opportunity for the astronomical community to observe a near-by supernova with modern instruments from the earliest possible moment.  In order to
ensure a prompt and positive alert several neutrino detectors have formed the Supernova Early Warning System (SNEWS).  This presentation will outline the potential of SNO for
supernova physics and the techniques in place to maximize this scientific opportunity by providing a reliable and timely alert to the astronomical community through SNEWS.

WE-A10-5 11h45

Possible Tests of Universal Gravitation at Short Distances, Peter Watson, Carleton University  —  A number of recent theories have suggested that the inverse-square law may
be modified at short distances.  Current experimental limits show that it is valid down to at least 150µ: but there are effectively no limits below 10µ.  We show that it is possible to
obtain a very weak limit for shorter distances, and suggest that it may be possible to use a “quantum pendulum” to go below 1µ.

12h00 Session Ends / Fin de la session

WEDNESDAY, JUNE 16
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10h00 - 12h45

Ion Traps in Atomic and Nuclear Physics / 
Pièges à ions en physique atomique et nucléaire

[WE-A11]
(DNP-DAMP/
DPN-DPAM )

[ Room/Salle :  Campaign A ] Chair:  K. Sharma, U.Manitoba

WE-A11-1 10h00

MATTHEW PEARSON, TRIUMF 

Nuclear Physics From Cold, Trapped Atoms 

Neutral atom traps provide a well localised, backing free sample of cold atoms.  In addition the sample is both isotopically and isomerically pure and held within a highly control-
lable environment.  When coupled, on-line to a radioactive beam facility this allows for precision atomic spectroscopy to be performed along a chain of isotopes.  These measure-
ments can yield detailed information on the ground state nuclear moments and nuclear spin as well as the charge and magnetisation distributions within the nucleus.  Recent
measurements on Potassium isotopes performed at TRIUMFs TRINAT facility will be shown along with future plans.

WE-A11-2 10h30

JAMES D.D. MARTIN, University of Waterloo

Dipole-Dipole Interactions Between Ultracold Rydberg Atoms*

Highly excited Rydberg atoms may strongly interact through dipole-dipole coupling.  Thus, temporary excitation to Rydberg states has been proposed for implementing quantum
gates between single neutral atoms storing qubits [1], and as a means to encode qubits in small clouds of neutral atoms (such as in magnetic microtraps) [2].  To investigate the
feasibility of these proposals we have experimentally studied the dipole-dipole interactions between cold Rydberg atoms.  Cold Rubidium atoms from a magneto-optical trap are
excited to Rydberg states using a novel modeless dye laser.  The dipole-dipole interactions are then probed using microwave transitions and selective field ionization.  Both reso-
nant and non-resonant dipole-dipole interactions have been studied.  

1.  Jaksch et al., Phys. Rev. Lett., v. 85, 2208 (2000).
2.  Lukin et al., Phys. Rev. Lett., v. 87, 37901 (2001).
*  In collaboration with K. Afrousheh, P. Bohlouli-Zanjani, M. Fedorov and D. Vagale and supported by NSERC, Canada Foundation for Innovation, and Ontario Innovation Trust.
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WE-A11-3 11h30

JENS DILLING, TRIUMF

Ion Traps in Nuclear Physics: The Ultimate Tool for Precision Experiments

Ion traps where originally developed for atomic physics purposes, but were quickly adapted by the nuclear physics community due to its unique features and strait forward com-
patibility.  Some of the most attractive attributes is that these traps allow one to store a sample over an extended period of time in a very well defined environment.  This permits
long observation times, hence leads to better precision in the measurements, or provides for addition manipulation, often necessary to carry out the procedure of interest.  Ion
traps in nuclear physics are therefore mostly used for either high precision experiments, or serve as intermediate steps where additional manipulation techniques, like cooling or
accumulation, can be applied.  An additional asset is the general applicability of ion traps to all charged particles, particularly important in nuclear physics, where one has for
example excess to a broad variety of different isotopes.  This talk reviews the various trapping techniques as currently used in nuclear physics and shows, how and why some of
the best precision experiments, like CPT-tests and weak-interaction Standard model test employ ion traps.  An overview of present world-wide activities is given.

WE-A11-4 12h00

Recent Atomic Mass Measurements on Nuclei Far From Stability with the Canadian Penning Trap Mass Spectrometer, K.S. Sharma 1 and J.A. Clark 1,2, R.C. Barber 1,
B. Blank 2,3, C. Boudreau 2,4, F. Buchinger 4, J.E. Crawford 4, S. Gulick 4, J.C. Hardy 5, A. Heinz 2,6, J.K.P. Lee 4, A.F. Levand 2, B. Lundgren 2, R.B. Moore 4, G. Savard 2,
N. Scielzo 2, D. Seweryniak 2, G.D. Sprouse 7, W. Trimble 2, J. Vaz 1,2, J.C. Wang 1,2, Y. Wang 1,2, Z. Zhou 2, 1 University of Manitoba, 2 Argonne National Laboratory, 3 Centre
d’Etudes Nucléaires de Bordeaux-Gradignan, 4 McGill University, 5 Texas A&M University, 6 Yale University and 7 Stony Brook University —  The Canadian Penning Trap (CPT)
mass spectrometer, installed at the ATLAS facility of the Argonne National Laboratory, was designed to be able to measure the masses of a wide variety of nuclides, having half
–lives as low as 50ms, to an accuracy approaching 1ppb of the mass.  Such data are important because they provide input to astrophysical theories of nucleosynthesis, allow


