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found.  Stress fields and surface forces due to the surface reconstruction are presented.  With the addition of the step-step interaction model by Marchenko and Parshin, the equi-
librium surface configuration under the presence of step array and reconstructed terraces is presented.

*  This work is being supported by NSERC.

MO-POS-91
High Resolution Oxide Single - Crystalline X-Ray Screens, S. Nedilko, Kyiv National Taras Schevchenko University, Ukraine —  There are well known applications of scintillating
materials in imaging devices: X-ray imaging, X-ray computed tomography (X-ray CT), single photon emission computed tomography (SPECT) and positron emission tomography
(PET).  Here we will talk only concerning X-ray imaging with micrometer resolution.  Decreasing of exposure dose during diagnostics, medical, biological in vivo etc., when ionizing
irradiation is used, can be achieved by increasing of spatial resolution of the screens used for visualization of X-rays image.  At present X-rays screens are made, as a rule, on the
polycrystalline powder luminophors base with the 5 – 200 µ grain dimensions which determine spatial resolution of the screens.  Essential increasing of spatial resolution became
possible by using of screens those are the single crystalline thin film (SCF) scintillator with a high coefficient of X-ray absorption applied on the surface of non-luminescent single
crystalline substrate by means of liquid phase epitaxy method.  At first, the X-ray image detector with resolution near 1.3 – 1.5 µ with the screen on the doped with Ce ions yttrium
aluminum garnet SCF with thickness h = 5 µ was described by A. Koch et al. in 1998.  The further increase of resolution can be achieved by thickness decreasing that requires
higher SCF X-ray absorption (the last is proportional to effective atomic number of SCF) and by increasing of SCF light output.  In this paper the results of investigation the set of
doped oxide materials with the garnet and perovscite structure which allow significant improving of the X – ray screens parameters are presented and the perspectives of their
using are discussed as well.

MO-POS-92
Thermostimulated Self-Assembled Formation of Semiconductors Micro – Inclusions in Matrices of Oxide Dielectric Sulphate Crystals, V. Sheludko 1 and S. Nedilko 2, 1 Glukhiv
Pedagogical University, Ukraine and 2 Kyiv National Taras Shevchenko University, Ukraine  —  Paper reports about formation of the CdS semiconductor micro-inclusions in the
dielectric matrix of CdSO4.  The formation of the CdS is a result of the CdSO4 annealing.  Temperature diapasons and atmosphere effects on results of the thermal treatment were
established.  The excess of the sulfur is necessary condition of the CdS formation.  Control of the micro-inclusions formation and determination of their spatial and energy parame-
ters was carried out by observation of the optical (luminescent) properties of the samples.  Spectral distribution and decay parameters reveal a recombination character of this
emission - luminescence of the donor-acceptor pairs in semiconductors of the A(II)B(VI) group.  Obtained results are analyzed from the point of view of formation of other com-
pound micro-inclusions in a volume of the initial crystal matrix.  A close similarity of observed characteristics to characteristics of the so called “green” edge emission of very well
known material as the cadmium sulfide CdS don’t allow any doubts concerning the fact that thermal treatment results the inclusions just of cadmium sulfide semiconductor phase
into volume of the CdSO4.  The same luminescence properties had been observed for the K2SO4 and Rb2SO4 crystals. K2S and Rb2S are formed there after thermal treatment.
Energy characteristics and the sizes of the clusters (25 - 50 nm) of the inclusions were estimated. 

MO-POS-93
Modelling the Magnetic Response of Fe Nanoparticles in Alumina: A Preisach Approach, Candice A.H. Viddal and R.M. Roshko, University of Manitoba —  Measurements of the
field cooled moment, the zero field cooled moment, the isothermal remanent moment, the thermo remanent moment, and hysteresis isotherms, were performed on a thin film of
nanodimensional Fe particles embedded in Al2O3 over a temperature range 10Κ ≤ Τ ≤ 300K and a field rangeΗa ≤ 2kΟe. The data were analyzed within the framework of a
Preisach model, which assumes that the free energy landscape can be decomposed into an ensemble of bistable Barkhausen elements, each with two moment configurations ±µ,
a dissipation barrier Wd = µHd, which measures energy dissipated as heat, and a level splitting Ws = 2µ Hs ,which measures energy stored reversibly.  Numerical simulations based
on the Preisach model, assuming a lognormal distribution of dissipation fields Hd and a Lorentzian distribution of bias fields Hs, were able to replicate all of the principal structural
features of the experimental data, and their systematic variation with field and temperature. In particular, fits to the experimental data yield the temperature dependence of the
mean dissipation field             , and the dispersions of dissipation fields σd(T) and bias fields σs(T), and show that the magnetic response below T≅150K is dominated by field acti-
vated transitions over free energy excitation barriers which collapse rapidly with increasing temperature, and which are most likely related to disordered spin configurations on the
surfaces of the Fe nanoparticles.  By contrast, at temperatures above 150K, the response is dominated by thermal relaxation of Barkhausen elements with an average moment
µ ≅ 10-10 emu, which probably originates from the ferromagnetic cores of the Fe nanoparticles.

MO-POS-94

Thermally Activated Diffusion of Indium into 2H-TaSe2, Onkar Rajora, University College of the Cariboo —  We have studied the thermal diffusion of indium into the layered com-
pound 2H-TaSe2 single crystals parallel to the layers.  Measurements 1 were done in situ in a scanning electron microscope equipped with an x-ray energy dispersive system.  The
distance of the diffusing indium front into the crystal was determined as a function of time from secondary electron image as well as from x-ray line scans for indium taken at differ-
ent time intervals.  The diffusion coefficients D were found by fitting the data to <r 2> = 2 D t, where <r 2> is the mean square displacement in time t.  The diffusion coefficients thus
obtained were 1.5 x 10 -12, 3.8 x 10 -12, 7.7 x 10 -12, and 17.5 x 10 -12 m 2/s with an uncertainty of about 10 percent at 351, 375, 411, and 458 K respectively.  The activation energy 
E 0 of indium diffusion into TaSe 2 , using                      , was calculated to be 0.32 + 0.04 eV.  The results show that diffusing indium atoms put severe stress on the layers  as 
they intercalate between them.  This stress is relieved by buckling of the layers and these buckling features are clearly visible in secondary electron images. 

1.  O. Singh and A.E. Curzon, J. Appl. Phys., 17, 1415, 1984.         

MO-POS-95

Magnetic Properties of ErFe2/DyFe2 Superlattices Studies by Neutron Diffraction*, Z. Yamani 1, H. Fritzsche 1, W.J.L. Buyers 1, Z. Tun 1, R.A. Cowley 2 and R.C.C. Ward 2,
1 Neutron Program for Materials Research and 2 Oxford Physics, Clarendon Laboratory, UK  —  Magnetic structure of two superlattices of the form [60Å ErFe 2 / 60Å DyFe 2] 40 and
[80 Å ErFe2 / 40 Å DyFe 2] 40, prepared by molecular beam epitaxy on a sapphire             substrate, is determined by neutron diffraction technique using the triple—axis spectrom-
eter C5 at the NRU reactor in Chalk River.  The experiments were performed at zero field, in a horizontal field of 2.63 T applied along [001] (the easy axis for bulk DyFe 2), along
[111] (the easy axis of bulk ErFe 2), and along the surface normal [110].  The temperature dependence of several Bragg reflections both at zero field and non—zero field was
determined in the range of 4 K to 250 K.  The data analysis shows that the easy magnetization direction is determined by a competition between the Zeeman energy favoring the
field direction, the crystalline anisotropy favoring either the [001] or [111] directions, the exchange interaction at the interface favoring a parallel orientation of the magnetizations of
both layers, and finally the magnetoelastic energy.

*  This work is being supported by NRC.
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MO-POS-96

Preliminary Results of the FINUDA Experiment at DAFNE*, George Beer for the FINUDA Collaboration, University of Victoria —  The FINUDA experiment studies the formation 
and decay of hypernuclei produced by stopping kaons through the reaction                              .     FINUDA is a large acceptance spectrometer with resolution below 1 MeV 

which measures energy levels of the hypernuclei and the particles produced by hypernuclear weak decay.  Approximately 250 pb-1 integrated luminosity has been collected in 
2003-2004.  We present preliminary results concerning detector calibration, spectrometer performance, and hypernuclear formation and decay spectra.

*  This work is being supported by Art Olin.

MO-POS-97

Measurement of the Parity Violating Asymmetry in Radiative Neutron-Proton Capture*, Chad Gillis, University of Manitoba —  The NPDGamma experiment [1] will measure the
parity-violating gamma-ray asymmetry Aγ in the reaction                          in order to provide a theoretically clean measurement of the pion-nucleon weak coupling constant ƒπ to
high precision.  The Los Alamos Neutron Science Centre provides a pulsed cold neutron beam which is then polarized by transmission through polarized 3 He and captured in a
liquid para-hydrogen target.  The 2.2 MeV gamma rays from the capture reaction are detected in an array of CsI(Tl) scintillators which are read out in current mode by vacuum
photodiodes.  The pulsed nature of the beam provides a crucial capability to distinguish systematic error contributions through their unique time-of-flight dependences.  The appa-
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ratus is being commissioned during the spring of 2004; initial results from the commissioning data will be discussed.

*  Supported by the US DOE, NSF, TRIUMF, and NSERC Canada.

MO-POS-98

Design Optimization of TIGRESS using a GEANT4 Simulation, Michael Schumaker, University of Guelph — The TRIUMF-ISAC Gamma-Ray Escape-Suppressed Spectrometer
(TIGRESS) will be an important experimental facility for the ISAC-II particle accelerator at TRIUMF.  It will consist of twelve Compton-suppressed High-Purity Germanium (HPGe)
detectors.  A number of design optimization studies were conducted using a software simulation of the TIGRESS array.  These studies were carried out using a Monte-Carlo simu-
lation created using the GEANT4 toolkit.  The goals of these studies were the improvement of the expected absolute gamma ray efficiency and peak-to-total ratio, and the reduc-
tion of experimental error due to Doppler-broadening.  In this presentation, I will discuss the results of these simulations, and show how these results have been incorporated into
the TIGRESS detector design.

MO-POS-99

Effects of the Symmetry Energy in the Mid-Rapidity Zone*, René Roy and the Heavy-Ion Collision Dynamics Research Team, Université Laval —  The density dependence of the
symmetry term of the equation of state (EOS) is a major point of interest in the heavy-ion dynamics.  Using a soft Skyrme-like parametrisation, different symmetry terms are tested
in the BUU calculations framework.  These terms are constant, linear and quadratic with different compressibility moduli.  Their effects are observed in the mid-rapidity zone.  The
chosen observable is the global N/Z ratio of this zone.

*  This work is being supported by CRSNG.

MO-POS-100

Detection Prototype with Position Sensitive Photomultiplier / Prototype de détection avec photomultiplicateur à position*, R. Roy, Groupe de recherche en physique des ions
lourds, Université Laval — In the case of heavy-ion collisions physics, the reaction studies must be supported by a good detection matrix with good mass, charge, energy and
position resolutions.  For this we need a good set of photomultipliers.  Then I have choosen to study a position sensitive photomultiplier, which gives great gain and compactness,
to improve position resolution.  It is giving good results in position, up to 1mm of position resolution.  Also, it can be coupled with a large set of different form scintillators, giving
unlike resolutions.  Dans le cadre de  la physique des collisions d’ions lourds, l’étude des reactions doit être soutenue par une bonne matrice de detection, possédant de bonnes
résolutions en masse, charge, énergie et position.  Pour cela, nous avons besoin d’un montage adéquat de photomultiplicateurs.  Le choix d’utiliser un photomultiplicateur à posi-
tion, ici, viendra améliorer la résolution en position.  Il possède un grand gain et il est intéressant pour son aspect très compact.  Les résultats obtenus parlent par eux-mêmes ;
j’ai obtenu des résolutions en position allant jusqu’à 1 mm.  Il peut aussi être couplé avec des scintillateurs de différentes tailles et formes, donnant évidemment des résolutions
propres à chacun des couplages.

*  This work is being supported by CRSNG.

MO-POS-101

Agreement in Supernova Simulations with Boltzmann Neutrino Transport and its Connection to Nuclear Input Physics, Matthias Liebendoerfer, CITA, University of Toronto —
Three independent supernova groups have built detailed Boltzmann neutrino transport into spherically symmetric supernova simulations [1,2,3].  In large scale computations, the
energy- and angle-dependent distribution functions for the three neutrino flavors are determined during stellar core collapse and post-bounce evolution.  The results of the general
relativistic Boltzmann solver, Agile-Boltztran, are compared [4,5] with those of alternative codes that either use approximations for the general relativistic effects or rely on the multi-
group flux-limited diffusion approximation for the neutrino transport.  The finding that spherically symmetric supernova models with standard input physics do not lead to explo-
sions has settled in qualitative and quantitative agreement.  Not so in the dynamically more comprehensive multi-dimensional simulations: they still produce controversial results,
as many of them have to rely on severe simplifications in the neutrino treatment.  The accurate knowledge of the energy-resolved neutrino abundances throughout the star is a
prerequisit to accurately evaluate and improve the underlying nuclear input physics.  I point to the dominant reactions and where current supernova models would be most sensi-
tive to changes in the input physics.  Some reactions (e.g. electron capture rates on nuclei) are crucial for core collapse while others (e.g. neutrino opacities in hot dissociated
matter) may determine the delay and success for the neutrino-driven ejection of the surface layers.  The collapse of the inner core and the ejection of the surface layers should be
regarded as distinctive physical events.

1.  Rampp & Janka, ApJ, 539, L33 (2000)
2.  Liebendoerfer, Mezzacappa, Thielemann, Messer, Hix & Bruenn, Phys. Rev. D, 63, 103004 (2001)
3.  Thompson, Burrows & Pinto, ApJ, 592, 434 (2003)
4.  Liebendoerfer, Rampp, Janka & Mezzacappa, astro-ph/0310662
5.  Liebendoerfer, Messer, Mezzacappa, Bruenn, Cardall & Thielemann, ApJS, 150, 263 (2004)

MO-POS-102

Dynamic 129Xe  NMR Spectroscopy in an Experimental Model of Pneumonitis in Rat Lung Induced by Exposure to Stachybotrys Chartarum Spores*, Nishard Abdeen 1,
Albert Cross 2, Tom Rand 3 and Giles Santyr 1, 1 Carleton University, 2 University of Lethbridge and 3 St. Mary’s University  —  Hyperpolarized Xenon(H-Xe) NMR spectroscopy
demonstrates the dynamics of gas exchange in rat lung in vivo, aided by the large chemical shift between gas phase and xenon dissolved in red blood cells and lung parenchyma.
By repeating a pulse sequence consisting of selective saturation of the dissolved phase peaks followed by a readout pulse at variable time delay intervals, the time dependence of
the exchange between gas phase xenon and xenon dissolved in the lung and red blood cells can be determined within a single lung inflation.  This dependence is characterized
by a gas transfer time constant which depends on diffusion across the alveoli, lung parenchyma, and blood and is therefore sensitive to changes in gas exchange and compart-
ment effects.  In this study, the time constant is measured in a rat model of chronic alveolar inflammation induced by intra tracheal instillation of fungal (Stachybotrys chartarum)
spores.  A significant difference is demonstrated between experimental animals (recovery time  25.1+/- 4.7 ms) and control animals (17.2+/-1.6 ms).  These results show promise
for detection of subtle alterations in gas exchange in lung disease.  The applicability of this technique to other models of lung disease in animal and humans is discussed. 

*  This work is being supported by NSERC. 

MO-POS-103

Ongoing Professional Development Projects – BC Association of Physics Teachers, Donald Mathewson, Kwantlen University College —  The BC Association of Physics
Teachers is a chapter of the American Association of Physics Teachers.  Our membership is comprised of a wide cross-section of high school, college and university physics
teachers.  On behalf of the membership, the BCAPT executive has recently embarked on an ambitious series of professional development projects for teachers.  These initiatives
have been enthusiastically embraced by the physics teaching community and have positively impacted the BC physics teaching community.  For those within CAP and its member
institutions interested in outreach, some information about the BCAPT and its professional development programs will be presented.
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