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valuable information pertaining to the cosmological density parameter, Ωm.  The primary goal of this research was to place constraints on Ωm by modelling the galactic density and
velocity fields in the local universe (cz ~ 8000 km/s).  When comparing observed peculiar velocities to that which is predicted for a given density model (v-v comparisons), the aim
is actually to measure the parameter β = Ω 0.6 / b, which depending on how well mass traces light is a degenerate combination of Ωm and the biasing parameter, b.  We have com-
puted the density field from galaxy distributions for both the 2MASS and NOG all sky redshift surveys (magnitude and volume limited samples).  These are transformed into real
space density fields through an iterative procedure outlined by Yahil et al. (1991).  We use the VELMOD maximum likelihood technique (Willick et al. 1997b), making v-v compar-
isons with several peculiar velocity datasets (SFI, SBF and SNIa) to constrain β.  I will report on our findings and discuss how they fit in the current literature, as well as shed
some insight into the morphological dependences for both elliptical and spiral galaxies. 
*  This work has been supported by Hudson for the completion of a Masters program at the University of Waterloo. 

MO-POS-67
SCUBA-2: A Submillimeter Bolometer Array Camera for the JCMT*, Michel Fich, (on behalf of the SCUBA-2 Team), University of Waterloo —  Canadian astronomers have
played a large role in the success of SCUBA on the JCMT.  SCUBA has had a major impact in many areas of astronomy from solar system research out to large scale cosmology
studies.  SCUBA has been declared to be the “most successful ground-based instrument” in a recent study.  Now Canadian astronomers have an opportunity to participate in the
construction of a replacement for SCUBA.  SCUBA-2 will be many hundred of times faster than SCUBA.  This will generate a new explosion in submillimeter research and discov-
eries as revolutionary as those found with SCUBA.  This poster will discuss the current state of the development of SCUBA-2 and describe a few of the exciting science programs
that various groups have proposed for the new instrument.
*  This work is being supported by CFA.

MO-POS-68
Initial Observations with the Arecibo Signal Processor, Robert D. Ferdman 1, I.H. Stairs 1, D.J. Nice 2, D.C. Backer 3, R. Ramachandran 3 and P. Demorest 3, 1 University of British
Columbia, 2 Princeton University and 3 U.C. Berkeley  —  The Arecibo Signal Processor (ASP) is a flexible, state-of-the-art wide-bandwidth observing system, for the acquisition
and analysis of radio telescope signals.  The primary application driving the development of this instrument is high-precision long-term timing of predominantly millisecond pulsars.
This is attained through coherent removal of dispersion introduced into pulsar signals as they traverse the interstellar medium.  The system will be able to process the incoming
data stream in near-real time, through a network of personal computers, over a bandwidth of 64 MHz, in each of two polarisations.  This initial implementation of ASP is at the 300-
m Arecibo telescope in Puerto Rico, in order to take advantage of its enormous sensitivity.  We present preliminary results of timing and flux calibrations with ASP for several pul-
sars.  Comparisons have been made, and are shown, between ASP results and those of several existing pulsar instruments ranging from narrow to wide bandwidths, and which
use coherent as well as incoherent de-dispersion.  In particular, we show results of parallel timing observations with the Princeton Mark IV instrument, a narrow-bandwidth coher-
ent de-dispersion instrument, and the precursor timing system to ASP.  We briefly discuss several upcoming observations with ASP, as well as plans for installation of a twin instru-
ment at the 100-m Green Bank Telescope.

[MO-POS] ATMOSPHERIC AND SPACE PHYSICS Monday
PHYSIQUE ATMOSPHÉRIQUE ET DE L’ESPACE Lundi

MOPOS-69
Trends in Relative Humidity in Canada from 1953-2003, W.A. van Wijngaarden 1 and L.A. Vincent 2, 1 York University and 2 Meteorological Service of Canada  —  This study
reports the analysis of relative humidity data collected at 75 stations throughout Canada.  For data at each station, a best fit linear trend estimated the change during 1953-2003
and a statistical t test determined whether the trend was significant.  Large decreases in relative humidity occur throughout Canada in winter and spring.  These results correlate
closely to changes in dew point, temperature and precipitation.  This study shows that relative humidity is a potentially useful indicator of climate change

MO-POS-70
A Quantitative Analysis on the Effects of Physical Sputtering in Meteoroid Ablation*, Kyle A. Hill, Mount Allison University —  Conventional meteor ablation theory assumes that
during atmospheric flight, a meteoroid undergoes intensive heating and meteoric atoms evaporate from its surface.  Light is then produced as the ablated (evaporated) con-
stituents undergo collisions with the atmospheric molecules and become excited.  Our research has investigated whether another process, physical sputtering, could play a signifi-
cant role as an alternative disintegration process.  Using a 4th order Runge-Kutta numerical integration technique, we ran computer simulations which simultaneously solved the
ablation and sputtering equations during the atmospheric flight for these meteoroids.  We modeled asteroidal, cometary, and porous meteoroids with masses ranging from 10-3 kg
to 10-13 kg and velocities ranging from 11.2 km/s to 71 km/s.  We find that while in many cases (particularly at low velocities and for relatively large meteoroid masses) sputtering
contributes only a small amount of mass loss during atmospheric flight, in some cases sputtering is responsible for a large fraction of the mass loss.  The impact of this work will
be most dramatic for the very small meteoroids observed with large aperture radars, whose ablation process may possibly be dominated by sputtering.  The heights of ablation
and decelerations observed using these systems may provide evidence in the future for the importance of sputtering.
*  This work is being supported by NSERC.

[MO-POS] ATOMIC AND MOLECULAR PHYSICS Monday
PHYSIQUE ATOMIQUE ET MOLÉCULAIRE Lundi

MO-POS-71
Torsion-Vibration, Torsion-Rotation, and Vibration-Rotation Interaction Constants for CH3OH from Ab Inito Calculations, Li-Hong Xu 1, J.T. Hougen 2 and R.M. Lees 1, 1 University
of New Brunswick and 2 National Institute of Standards and Technology  —  This is a progress report on our effort to investigate the possibility of obtaining useful spectrosopic
information from ab initio calculations.  Previously, we have shown [1] that quantum chemistry results for methanol at the top and bottom of the torsional barrier could be used to
determine the cos3γ dependence of the torsional potential energy (i.e., the barrier height) to better than 0.5 %, and the cos3γ dependence of the rotational constants (three diago-
nal and one off-diagonal) to accuracies ranging from 7 % to 40 %.  Results for acetaldehyde were about ten times worse, though these large discrepancies could be improved sig-
nificantly by an empirical adjustment procedure.  We then have shown [2] that G98 delivered very smooth force constant plots as a function of angle along the internal rotation
coordinate (defined to be 0° at the bottom and 60° at the top of the barrier), and that when symmetrized coordinates (in the permutation inversion group G6) were used, these
plots exhibited the sin3γ or cos3γ behavior expected from the symmetry species of the pair of vibrational coordinates multiplied by the force constant.  In the present paper we
investigate algebraically the meaning of various off-diagonal elements occurring in a Hessian matrix obtained by rotating the Cartesian Hessian matrix (containing second deriva-
tives of the potential surface) to a coordinate system consisting of 3N-7 small-amplitude vibrations (where N is the number of atoms in the molecule), one large-amplitude vibration
(the torsion), three overall rotations of the molecule, and three translations of the molecule.  We then compute these elements numerically using quantum chemistry methods.
Finally we discuss how these elements can be applied to analyses of vibration-torsion-rotation bands of methanol.   
1.  L.-H. Xu, R.M. Lees, and J.T. Hougen, J. Chem. Phys. 110, 3835-3841 (1999). 
2.  L.-H. Xu, J.T. Hougen, R.M. Lees, and M.A. Mekhtiev, J. Mol. Spectrosc. 214, 175-187 (2002).  

MO-POS-72
Progress Report on the Measurement of Cesium Electron-Impact Cross Sections Using a Magneto-Optical Trap*, T.J. Reddish 1, J.A. MacAskill 1, C. McGrath 1, D.P. Seccombe 1,
M. Lukomski 1, J. Teeuwen 1, S. Sutton 1, W. Kedzierski 1, J.W. McConkey 1, W.A. van Wijngaarden 2, I. Bray 3, 1 University of Windsor, 2 York University and 3 Murdoch University,
Australia  —  A trapped Cesium atom target, prepared using a magneto-optical trap (MOT), is exposed to a broad monochromatic beam of electrons.  Since the infrared fluores-
cence from the trap is directly proportional to the number of atoms in the trap, the measurement of the decrease in the fluorescence signal, due to the interaction of the electron
beam, provides a straightforward method of determining electron-impact cross sections.  This technique, pioneered by Lin and co-workers [1], does require knowledge of the
absolute target density.  The choice of an appropriate pulsing scheme enables one to obtain either the ground state (Cs 6 2S1/2) total cross section or that for the 6 2P1/2 excited
state; ionisation cross sections may also be determined.  The first results (100-400 eV) showed good agreement with convergent close coupling calculations [2].  Improvements to
the experimental setup and new results at lower electron energies will be presented at the conference. 
1.  R.S. Schapp, et al Phys. Rev. Lett. 76 (1996) 4328.
2.  J.A. MacAskill et al J. Elec. Spec. Rel. Phen, 123 (2002) 173.
*  We gratefully acknowledge CFI and NSERC for their support.


