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might be defined by the Big Bang theory, would disappear.  A straightforward prediction of such a cosmology is that there will be no limit to the look-distance at which distant
supernovae or quasars will be discovered in the future. 

1.  A. Einstein, Annalen der Physik, 17, 891-921 (1905). 
2.  M.A. Duguay, ‘’Diachronic representation of space-time applied to problems in special relativity and in quantum optics’’, submitted to The Can. J. Physics, 27 Feb. 2003.
*  This work is being supported by NSERC.

MO-POS-113

Unstable Nuclei / Dialectic Equilibrates: A Violent Collision, William Simmons, David Mu and Reinhardt Bsumek, Energy Metals Corporation —  Albert Einstein postulated only for
maximum mass energy with E = mc 2.  We present dialectic antithesis for Einstein’s Equation with Ep = m (<c 2), mass energy at less speed of light is ground state energy poten-
tial.  For energy of unstable nuclei released in a heterogeneous non-fertile field becomes field energy.  We will show further that when a field is a ground state, all radioactive
prodigies of the unstable nuclei surcease because primal heritage desists and benign stability results since the energy normally conceived to daughters by natural radioactive
decay becomes embryonic energy for the field instead.  Profound atypical collision mechanics of quanta structures more efficient than typical collider physics [1] facilitate heteroge-
neous nucleation to pattern minority unstable energy to majority stable field energy when unified field force subsides and capture is complete.  Energy in entropy fosters field ener-
gy equilibrium.  Einstein’s Equation for, mass/energy (having normal binding energy) increases with velocity.  By dialectic equilibrates we will show that mass/energy decreases
when velocity is reduced by negating binding energy potential.  Hence, unstable mass/energy transforms to rest and precipitates in the capture field stable.  Such that matter and
energy are interchangeable and different only in form, we simply replicate a phenomenon of unstable energy in extreme atypical violent collisions by antithesis synthesizes to its
ground state in one forward non-sustaining reaction and further radioactive decay is eliminated.

1.  I.e.  Collider/accelerator physics such as that practiced at Fermi Lab, Jlab, ANL, etc.

MO-POS-114

Global Optimization Algorithms and the Sodium Chloride Cluster Problem, Richard Hodgson, University of Ottawa —  In this work we evaluate and compare the performance of
three different global optimization algorithms when applied to the challenging problem of determining the structure of sodium chloride clusters of a given size.  In general the task
of finding a cluster’s global minimum structure is a difficult one.  For a simple pair potential which only takes into account the two major interaction effects, the number of local min-
ima on the potential energy hyper-surface grows exponentially with increasing cluster size.  The algorithms which are investigated include a) an improved genetic algorithm which
makes use of a self-guiding search strategy, using a combination of “traditional” and geometric genetic operators; b) a fast annealing evolutionary algorithm which combines the
aspect of population in genetic algorithm and a simulated annealing algorithm; and c) a modification of the standard Lipschitzian approach that removes the need to specify a
Lipschitz constant.  Instead simultaneous searches are conducted using all possible constants.

[MO-POS] INDUSTRIAL AND APPLIED PHYSICS Monday
PHYSIQUE INDUSTRIELLE ET APPLIQUÉE Lundi

MO-POS-115

Characterizing Multiple Bubbles In An Agar Gel With Ultrasonic Spectroscopy And Optical Imaging, K.A. Ross 1,2, L.J. Pyrak-Nolte 3, and O.H. Campanella 4,,1 Department of
Food Science, University of Manitoba, 2 Department of Physics and Astronomy, University of Manitoba, 3 Department of Physics and Astronomy, Purdue University and 4
Department of Agricultural and Biological Engineering, Purdue University  —  The presence of inhomogeneities, such as bubbles or pores, affects the physical properties of any
solid material.  This is especially important for food products, whose textural attributes are strongly influenced by bubble/pore size distribution, bubble/pore size orientation, and air
volume fraction/porosity.  The main focus of this work was to use ultrasonic spectroscopy, based on the frequency dependence of the ultrasonic attenuation, to determine the pore
size distribution of air bubbles in an agar gel, which may be considered a model biological system with laboratory, pharmaceutical and food applications.  Different bubble size dis-
tributions were introduced into the gels by varying the mixing conditions.  A fundamental spectroscopic analysis of the ultrasonic attenuation was performed to demonstrate that
both the bubble size distribution and the spacing between the bubbles could be successfully determined.  Since the gels are transparent, digital imaging of the bubbles could also
be performed, allowing the two-point spatial correlation function to be determined and giving a direct measurement of the bubble/pore sizes and porosity.  Good agreement was
found between the results of ultrasonic spectroscopy and the two-point correlation function, thereby validating the ultrasound bubble sizing data.  Overall, this work indicates that
these techniques may be applied to a biological system containing polydisperse bubbles/pores in order to determine the structure of the system through effective characterization
of bubble/pore size and porosity.  This is significant as bubble/pore size and porosity affect mechanical properties and the utility of such materials, which is of technological impor-
tance. 

[MO-POS] INSTRUMENTATION AND MEASUREMENT PHYSICS Monday
PHYSIQUE DES INSTRUMENTS ET MESURES Lundi

MO-POS-116

Submicron Gold Wires Fabricated Via Dielectrophoresis Of A Colloidal Suspension*, C.T. Harrower and D.R. Oliver, Electrical & Computer Engineering, University of Manitoba  —
Sub-micron metallic wires may be fabricated via dielectrophoresis of a colloidal suspension [1,2].  The goal of this project is to study the conduction character of these wires as the
early stages of formation involve very small contact areas.  Colloidal gold was prepared by the reduction of tetrachloroauric [III] acid with sodium citrate [3,4] and the particle sizes
obtained depend upon the concentrations.  The particle size distribution for the suspensions obtained has been estimated using Mie Theory and extinction measurements obtained
with a spectrophotometer. In order to form wires the colloidal solution must be further concentrated by a factor of about 20 before wires could be grown at a reasonable rate.  Sub-
micron wires were grown between two gold electrodes (0.25 mm diameter wire) and placed in the colloidal solution.  The wires were grown over a sub-millimeter electrode spacing
using both electrophoresis (DC) and dielectrophoresis (AC).  Control of the growth was obtained by varying the electric field strength and, in the case of dielectrophoresis, fre-
quency.  The conductivity through the system was studied during and after wire formation.

1.  K. Hermanson, et al., Science 294 p1082 (2001)
2.  R. M. Penner, J. Phys. Chem. B 106 p3339 (2002)
3.  G. Frens, Nature 41 p20 (1973)
4.  J.W. Slot & H.J. Geuze, J. Cell Biol. 90 p533 (1981)
*  This work is being supported by NSERC.

MO-POS-117

Experimental Characterization of an Aerogel Cherenkov Prototype for the G0 Experiment, Marcus J. Steeds 1, J. Birchall 1, B. Clement 1, W. Falk 1, L. Lee 1, S.A. Page 1,
W.D. Ramsay 1, W.T.H. van Oers 1, E. Korkmaz 2, T.A. Porcelli 2 and C.A. Davis 3, 1 University of Manitoba, 2 University of Northern British Columbia and 3 TRIUMF  —  The G0
experiment in Hall C at Jefferson Lab will determine the strange quark contributions to the vector form factors of the proton.  The upcoming back-angle mode will use aerogel
Cherenkov detectors for threshold discrimination of an electron signal against a pionic background.  The results of electron beam tests of the North American prototype detector
conducted at TRIUMF’s M11 experimental beamline will be presented.


