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TU-A18-2 12h00

A Submm Survey of High-Redshift Clusters: A submm Butcher-Oemler Effect?*, Tracy Webb 1, H. Yee 2, H. Hoekstra 2 and M. Gladders 3, 1 Leiden Observatory; 2 University of
Toronto and 3 Carnegie Observatories  —  We present the first results of a submm survey designed to investigate star-formation in high-redshift clusters.  Recently, an excess of
submm-luminous galaxies (SMGs) in high-redshift cluster fields has been reported.  If real, this excess can be attributed to an exceptionally high lensing cross-section for a subset
of high-redshift clusters, or as an increase in the number of dusty star-forming galaxies in clusters at higher redshift.  This second scenario is essentially a submm Butcher-Oemler
effect, perhaps due to accretion of field galaxies, or major cluster mergers.  To verify the excess of SMGs and and to differentate between the two scenarios, we have begun a
submm survey using SCUBA at JCMT of a sample of 0.6 < z < 1.1 clusters drawn from the Red-Sequence Cluster survey.  We have selected clusters which show multiple strong
optical arcs, and a control sample of equally rich clusters which do not exhibit strong lensing.  We will discuss the preliminary results and implications of the survey, based on the
first half of the sample.

*  This work is being supported by Leiden Observatory.

TU-A18-3 12h15

Sub-Millimetre Science With the New Generation of Total-Power, CCD-Style Bolometer Arrays, Colin Borys, California Institute of Technology  —  The development of close-
packed bolometric arrays was responsible for a renaissance in sub-millimetre astronomy.  Highly successful imaging campaigns using the SCUBA and MAMBO cameras have dis-
covered a cosmologically significant population of dust enshrouded galaxies that contribute as much to the energy density of the Universe as optical light.  Within our own galaxy,
sub-mm surveys reveal sites of vigorous star-formation that are practically invisible otherwise.  The next step in detector development follows a common theme in astronomy:
large format cameras with a wide field of view and increased detector sensitivity.  However unlike most optical CCDs, the new generation of sub-mm cameras also have to con-
tend with a paradigm shift in data reduction approaches in addition to new detector technologies.  Here I report on the trials and triumphs with the first facility, total-power CCD
style sub-mm camera: SHARC-II.  Commissioned at the Caltech Submillimeter Observatory in 2003, SHARC-II now routinely detects objects both at high redshift and locally.  The
data acquisition and image reduction approaches are similar to what will be required for the next leap in CCD-style sub-mm cameras: SCUBA-2.  Canada plays a strong role in
developing this instrument, and for good reason: with its unprecedented field of view and mapping speed, SCUBA2 will dramatically improve our understanding of the sub-mm
Universe.

12h30 Session Ends / Fin de la session

TUESDAY, JUNE 15
MARDI, 15 JUIN

12h30 - 13h30

ALMA Information Session / Session d'information sur l'ALMA[TU-A19]
(CASCA)

[ Room/Salle :  Campaign B ] Chair:  C. Wilson, McMaster U.

TUESDAY, JUNE 15
MARDI, 15 JUIN

13h15 - 14h15

Radiobiology and Tissue Characterization / 
Biologie radiologique et caractérisation des tissus

[TU-P1]
(COMP-DMBP/
OCPM-DPMB)

[ Room/Salle :  Albert  ] Chair:  D.E. Wilkins, Ottawa Regional Cancer Centre

TU-P1-1 13h15

Parameter Correlation for a Fully Heterogeneous Tumour Control Model, Marco Carlone, David Wilkins, Balazs Nyiri and G. Peter Raaphorst, Ottawa Regional Cancer Centre
—  There has been considerable interest lately in using clinically measured tumour control data to estimate radiobiological parameters for the linear quadratic model.  It is likely
that this practice will become more important in the future since there is increasing interest in biologically based treatment planning for radiotherapy.  In a previous publication
(Carlone et al, Med. Phys. 30, pp. 2832-2848), we introduced a scaling theory to simplify a tumour control model that includes a heterogeneous distribution of radiosensitivity.
This scaling theory is further developed in this work.  The enhanced theory forms the basis of a procedure that can be used to estimate radiobiological parameters using a hetero-
geneous tumour control model without construction of a fit statistic, or the subsequent minimization of a statistical function.  This procedure yields equivalent parameter estimates
as other, statistically based methods, but with a computational efficiency several orders of magnitude faster than the statistically based method.  This improved theory also shows
that when modeling clinical data with a population tumour control model, the slope of the correlated parameters, a and ln(k), is an estimate of the reciprocal of the dose of 50%
tumour control.  This result shows that a bias in estimates of radiobiological parameters will be introduced depending on the mean survival level of the clinical data.  It is also
shown how the same form of parameter scaling can be applied when the tumour control model is expanded to the general case, which includes inter-patient heterogeneity in
clonogen number and tumour growth rate.

TU-P1-2 13h30

Radiation Energy Deposition Calculations using Monte Carlo Simulations in K-shell X-ray Fluorescence Bone Lead Measurements*, Naseer Ahmed 1, David E.B. Fleming 1 and
Joanne M. O’Meara 2, 1 Mount Allison University and 2 University of Guelph  —   Recent applications of K-shell x-ray fluorescence (KXRF) bone lead measurement have used a
shorter source-to-sample (S-S) distance than the traditionally used standard value of 20mm, in order to improve measurement precision and decrease minimum detectable limit.
This alteration to the standard S-S distance has been made without consideration of the impact on the subject dose.  Therefore, Monte Carlo simulation has been used to calcu-
late the energy deposition in a soft-tissue/bone model, simulating the lower part of the leg during KXRF bone lead measurements. The simulations were run for models repre-
senting both young and adult subjects, assuming lead concentrations of 10 µg/g in bone and tracing 500 million photons in each simulation.  Trials were performed over a wide
range of 5–40 mm source to sample (S-S) distances.  The energy deposition due to the Compton and the photoelectric (for both x-ray and non x-ray events) processes occurring
in the bone and the soft tissue are presented.  The ratios of the energies deposited in the bone and in the soft tissue with respect to the total energy deposited in the sample are
calculated. Potential implications for the choice of an appropriate source-sample distance in KXRF bone lead analysis are discussed. 

*  This work is being supported by NSERC.

TU-P1-3 13h45

Monitoring the Response of Mycosis Fungoides to Total Skin Electron Irradiation with Optical Coherence Tomography, Joseph E. Hayward 1, Pawel P. Malysz 1, Glenn W. Jones 1,
Maggie L. Gordon 2, Victor X.D. Yang 1, I. Alex Vitkin 2,3, 1 Juravinski Cancer Centre, 2 University of Toronto and 3 University Health Network  —  Optical coherence tomography
(OCT) is a novel imaging technique that is like ultrasound imaging with light waves, as opposed to sound waves.  OCT can acquire subsurface images of tissues with microscopic
resolution (~ 15 :m).  Microstructural information can be obtained up to ~ 2 mm in depth in tissues like skin.  Imaging is completely non-destructive and can be done without
touching the tissue surface.  Mycosis fungoides (MF) is a cutaneous T-cell lymphoma that is commonly treated with total skin electron irradiation (TSEI).  The subsurface margin of
the disease beyond the superficial lesion edge is unknown, and its regression dynamics during and following TSEI are poorly understood.  The purpose of this study was to deter-
mine whether OCT is capable of MF lesion characterization and radiation treatment response monitoring in a selected group of patients undergoing TSEI.  Several patients were
imaged with OCT before, during, and after TSEI.  Similar to histological analysis, it was observed that OCT images of MF lesions usually appeared less structured than MF
images of normal, healthy skin.  In one patient, OCT images of normal-looking skin had the disordered characteristics of MF lesions.  Weeks later, the previously normal-looking
area had become part of a large MF lesion, suggesting that OCT may be useful for predicting the subsurface spread of MF.
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TU-P1-4 14h00

Identification of Breast Specimens via Low-Angle X-Ray Scatter Measurements with a Digital Imaging System*,.Robert LeClair, Laurentian University —  The information carried
by the x rays diffracted from breast specimens could be useful for diagnosing breast cancers.  Our research program is focused on determining whether we can identify breast
biopsy specimens (e.g. malignant tumor, benign tumor, normal breast tissue) via the use of a pencil beam delivery/low angle x-ray scatter digital imaging system.  Suppose we
wish to measure the scatter profiles of 5 mm thick samples of carcinoma and fibro-glandular tissue with a 2 in by 2 in charged coupled device (CCD) camera using a 30 kV beam.
Each sample is sequentially placed at 2 in above the center of the CCD and interrogated by a 1 mm diameter pencil beam.  For an entrance exposure of 120 mR, the signals sim-
ulated with scatter between 13 and 15 degrees give a false negative probability of 1.7H10-11 and a false positive one of 2.3H10-10.  These small values encourage us to quantify
the potential applications of the scatter technique.  Experimental data obtained for plastics with our digital specimen radiography system indicate that the dark current is too high to
acquire diffraction signals.  Therefore work is under way to cool our detector.  The predicted probabilities quoted above are based upon using preliminary diffraction data from the
literature.  In our lab, we are in the process of measuring the x-ray diffraction signals of all breast tissue types via energy dispersive x-ray diffraction measurements. 

*  This work is being supported by NSERC and CIHR, Institute of Cancer Research.

14h15 Session Ends / Fin de la session

TUESDAY, JUNE 15
MARDI, 15 JUIN

13h15 - 14h00

Microimaging / Microimagerie[TU-P2]
(COMP-DMBP/
OCPM-DPMB)

[ Room/Salle :  Victoria ] Chair:  A. Pejovic-Milic, Ryerson U.

TUESDAY, JUNE 15
MARDI, 15 JUIN

13h30 - 14h15

CAP Herzberg Medal Winner / 
Récipiendaire de la médaille Herzberg de l'ACP

[TU-P3]
(CAP/ACP)

[ Room/Salle :  Ballrooms B/C ] Chair:  B. Joos, U.Ottawa

TU-P2-1 13h15

Localization of Neural Activity in the Human Brain*, Kevin Whittingstall and G. Stroink, Dalhousie University —  With recent technological advances, there has been a great
effort put into the non-invasive localization and imaging of neural activity in the human brain.  Tools such as the electroencephalogram (EEG) and functional magnetic resonance
imaging (FMRI) measure electrical activity at the scalp and change in hemodynamic activity, respectively.  FMRI activity can be investigated via visual inspection of the MR
images, whereas the localization of EEG activity is estimated by solving the so-called inverse problem.  Factors such as head and source modeling errors can lead to significant
localization errors and therefore need to be resolved before a direct comparison between the sources of the EEG and FMRI are made.  Although the EEG and FMRI measure-
ments are sensitive to completely different physiological phenomena, their origins are thought to be closely co-localized.  The EEG and FMRI activity from several healthy subjects
was measured sequentially using the same visual stimulus for both experimental sessions.  Topographic maps of the measured electric potential due to stimulus onset were con-
structed.  Using a dipolar source model along with a realistic model of the subject’s head, an inverse solution was solved using the Boundary Element Method (BEM).  These
sources were then compared to the peak FMRI activity of the same subject on the MR image.  Preliminary results show that reconstructed dipolar sources are near the location of
peak FMRI activation.  This suggests a relationship between the localization of neural and hemodynamic activity in humans.     

*  This work is being supported by NSERC.

TU-P2-2 13h30

Visualizing Myelin Disorders In Vivo, Melanie Martin 1, Samuel D. Reyes 2, Robin Fisher 2, Anthony T. Campagnoni 2, Timothy D. Hiltner 3, J. Michael Tyszka 3, Scott E. Fraser 3,
Russell E. Jacobs 3, Carol Readhead 3, 1 California Institute of Technology, 2 UCLA Medical School and 3 Caltech —  Our objective was to follow the course of myelin diseases in
transgenic mice using non-invasive high-resolution (50 µm – 150 µm) magnetic resonance (µMRI) and Visually Evoked Potential latency (VEPL) techniques.  Data presented are
from three mutant mouse models.  The shiverer, with little or no CNS myelin, has a significantly longer VEPL (39±1ms) than wildtype mice (30±2ms).  Consistent with this signifi-
cant difference (p<0.0001), clearly visible changes in the T2-weighted µMR images (T2WI) are seen.  A second mouse model, (MBP::J37) ectopically over expresses a variant of
a myelin basic protein gene.  We followed individual MBP::J37s and their unaffected siblings from 21 until 73 days old using VEPLs and 3D T2WI on an 11.7 T scanner.  When
myelination is not yet complete all mice show an increased VEPL as compared to a mature, fully myelinated mouse.  The µMRI, and the VEPL and histological data, show global
a delay of CNS myelin development and persistent hypomyelination in mature MBP::J37.  Their VEPLs were close to normal and their tremor had abated.  The third mouse model
develops Experimental Allergic Encephalomyelitis relapsing-remitting disease course.  VEPL measurements and T2WI show varying results between animals even within the same
disease stage confirming that it is important to follow the same subject through a disease course in order to find a relationship between symptomology and pathology.  These data
support the potential of using MRI to follow demyelinating lesions in vivo to determine the exact relationship among VEPs and lesions.

TU-P2-3 13h45

Molecular Imaging using an Orthogonal-Injection Time-of-Flight Mass Spectrometer with a Matrix-Assisted Laser Desorption Ionization Source*, Werner Ens, G. Piyadasa,
J.R. McNabb, V. Spicer and K.G. Standing, University of Manitoba —  An orthogonal-injection MALDI TOF instrument is well-suited for obtaining mass-selected 2d images from
tissue sections because the source is decoupled from the mass measurement.  The mass spectral quality is thus independent of variations in sample properties (such as thick-
ness), and the target may be held at low voltage and in a modest vacuum.  Moreover it allows greater flexibility for the incident laser optics and also allows the possibility to per-
form MS/MS measurements on selected peptides or proteins.  We have constructed a new MALDI source for orthogonal TOF in which the ions are ejected perpendicular to the
axis of the collisional cooling ion guide.  This allows normal incidence for the desorbing laser, and much closer placement of the final focusing optic, both of which are essential for
high-resolution imaging.  Desorbed ions are drawn into the ion guide by gas flow.  For the present experiments, a high-repetition rate Nd-Yag laser is coupled to a 10-micron opti-
cal fibre.  The output is imaged one-to-one on the sample and rastered at a uniform rate to obtain an image.  A continuous data log of flight times is acquired along with real-time
markers to coordinate the position of the laser spot.  The source and software have been tested with a 500 lines-per-inch grid, coated with angiotensin and placed on a target
coated with C60.  Mass selected images for both species clearly show spatial resolution of 10 microns or better.  With a 500 Hz repetition rate laser, the images can be acquired
at 10 pixels per second, although with tissue samples, the rate will likely be determined by the abundance of the protein of interest.  Preliminary images of small proteins up to m/z
4000 have been obtained at this rate from some plant tissues.  The limits of spatial resolution of imaging MALDI will be tested by focusing the laser directly onto the target with a
lens placed about 1 cm from the surface.  This is expected to produce spot sizes less than 2 microns in diameter.

*  This work is being supported by Genome Canada.

14h00 Session Ends / Fin de la session

TU-P3-1 13h30

VICTORIA M. KASPI, McGill University

Revolutions in Neutron Star Astrophysics

Neutron stars, like their black hole cousins, embody physics of the extreme: their physical properties and environments are not merely unrealizable in Terrestrial laboratories but
indeed are extreme even when compared with the known Universe’s vast zoo of bizarre objects.  Interestingly, research into neutron stars has been punctuated, arguably more so


