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tion by electrons inside the MOSFET could be classified according to the electrons energies.  For electrons of 1 MeV and higher, the dosimeter operates in optimal conditions with
a response similar to water.  Between 1 MeV and 100 keV, the difference between water and silicon cross sections generates an increasing over response that reaches 31 % at
100 keV.  Below that, the active area thickness begins to play an important role, since more electrons are stopped in it, but not in water, thus causing discrepancies.  Conclusion:
Even if there is an increased presence of low energy radiation in an IMRT treatment, MOSFET’s could still be used for verifications, but a cautious calibration is required and
users should be aware of an over response to the scattered radiation.

*  This work is being supported by NSERC.

WE-A17-8 12h15

Evaluation of the Water Equivalence of Solid Water Model 457 for Photon and Electron Measurements in TG-51 Protocol, N. Videla, D. Beachey, A. Fung, A. Nico and R.
Tkaczyk, Toronto Sunnybrook Regional Cancer Centre —  TG-51 protocol recommends that water be used as the standard phantom material for clinical dosimetry.  The use of
plastic is not part of the protocol.  In this study the water equivalency of solid water for photons (6, 10 and 18 MV) and electrons (5 to 21 MeV) was evaluated using TG-51pro-
tocol.  The absorbed dose to water was calculated from ionization measurements performed in both phantoms at a depth of 10 cm for photon beams and at the depth of dref for
electron beams.  The detectors consisted of multiple Farmer type cylindrical ion chambers NE-2571-0.6cc for the photon beam measurements.  These chambers were cross-cali-
brated in a Cobalt beam against a primary standard, also a cylindrical NE-2571 ion chamber originally calibrated at NRC.  The ND calibration factors of all the cylindrical chambers
used in this study were within 0.5% of the primary standard.  For the electron beam measurements, two parallel plane ion chambers:  Markus PTWN 23343 and the Attix model
454 were used for detection. Both chambers were also cross-calibrated against the primary standard using the TG-39 protocol of the AAPM.  The absorbed-dose ratios
(water/solid water) decrease as the photon energy increases.  The spread in the ratio remained within ± 0.5% for all photon energies.  In the case of the electron beam the
spread in the ratio of water/solid water is much larger, up to ± 3%.  The electron beam ratio showed an increase as the energy of the electron increases. The conclusion of this
work is that those results are consistent and systematic and therefore, solid water can be used as a replacement of water in routine quality assurance work.
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WE-A18-1 11h00

ERNEST R. SEAQUIST, University of Toronto

The Galaxy M82 - a Rosetta Stone for the Starburst Phenomenon 

Starburst activity in galaxies is currently the focus of much attention, both in the local and early universe.  One reason is that it now appears that such activity was the primary
mode for star formation in the first generations of galaxies, for example the ultra luminous infrared emitting galaxies detected at high red shift in sub-mm surveys.  Though star for-
mation is less common in the universe today, the local universe provides the best means to explore the starburst phenomenon at higher resolution and to understand the detailed
processes responsible.  The galaxy M82 was known as a nearby peculiar system long before the starburst phenomenon became a player on the cosmological stage.  As more
and more data emerged to permit an understanding of this peculiar galaxy throughout the 1960’s 70’s and 80’s, it became increasingly clear that the intense activity in this system
seen in all wavebands reflect an anomalously high rate of star formation, possibly linked to galaxy interaction.  My lecture will trace the milestones during this period, by which we
came to understand M82’s role as a “Rosetta Stone” of the starburst phenomenon, and how it continues today to set the pace for understanding the mechanisms which promote
and inhibit explosive star formation.

11h45 Session Ends / Fin de la session

WE-A19-1 11h45

Crossing The Disciplines: Using Medical Imaging Software For Doing Astronomical Image Analysis, Ian Cameron and J.L. West, University of Manitoba —  Though differing in
approach, both astronomical and medical image analysis share many common techniques and challenges.  Having had experience using the ImageJ program from NIH for CCD
camera control and image acquisition, we feel it is worthwhile to further explore the feasibility of using medical imaging software for doing astronomy, and in the process benefiting
from new approaches for doing some common astronomical image processing tasks.  We present a comparison of the standard astronomical image processing package, IRAF,
with the freely available medical image processing package, ImageJ.  We compare the image analysis and visualization capabilities as well as the quantitative results produced
from these software packages.

WE-A19-2 12h00

Smear Fitting: A New Deconvolution Method For Interferometry, Rob Reid, DRAO/HIA/NRC —  Interferometers measure the Fourier transform of the image plane, but rarely can
a good image be obtained simply by computing the FFT of the measurements, because the measurements are typically an incomplete sample.  De-convolution techniques work
by incorporating additional constraints, such as locality or smoothness in the final image.  Smear fitting is a new de-convolution method that makes its constraints double as a
model, with uncertainties, of the source.  In fact it can be viewed as a tool for easily, or even automatically, producing and fitting a model for a source.  I propose that such model-
based constraints are not only more scientifically useful than the ones used in traditional de-convolution methods, but also more appropriate for imaging.  An additional benefit of
smear fitting is that it typically achieves much sharper (reliable) resolution than CLEAN, while simultaneously avoiding the most serious problems that can arise with CLEAN or tra-
ditional maximum entropy or model fitting de-convolution.  I will show some examples from radio astronomy, and explain why the famous Rayleigh criterion (resolution = wave-
length / baseline) is inappropriate for interferometers.

*  This work is being supported by University of Toronto, NRC, and NSERC.

WE-A19-3 12h15

On Predicting the Polarization of Low-frequency Emission by Diffuse Interstellar Dust*, Peter Martin, CITA, University of Toronto —  Several of the current and next-generation
cosmic microwave background (CMB) experiments have polarimetric capability (including the Planck Surveyor for which Canadian participation is funded by the CSA), promising
to add to the finesse of precision cosmology.  One of the contaminating Galactic foregrounds is thermal emission by dust.  Since optical interstellar polarization is commonly seen,
from differential extinction by aligned aspherical dust particles, it seems likely that the thermal emission will be polarized.  Indeed, in the Galactic plane and in dark (molecular)
clouds, dust emission in the infrared and submillimetre has been measured to be polarized.  It seems likely that the faint diffuse cirrus emission, of more interest (and nuisance) to
CMB experiments, will be polarized too.  We discuss how well the amount of polarization of this component can be predicted, making use of what is known about optical (and
infrared and ultraviolet) interstellar polarization.  Some constraints on anomalous microwave emission from spinning dust can be made through polarimetry as well.

*  This work is being supported by NSERC and CSA.
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