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dimensions 3 mm x 3 mm x 2 mm.  Our semianalytic x-ray diffraction model reveals that µs can be extracted as follows: the scatter data is normalized by the incident spectrum
and corrections for attenuation are applied.  Verification of the technique is performed using water since its diffraction signal is well known.  A 70 kV beam with 1.35 mm Al filtration
was used. In the measured spectrum we observe distortions that are mainly caused by hole trapping. In the energy range 25 to 40 keV, however, the response of the detector is
good.  For the scatter measurements, a 1 mm diameter pencil beam is incident on a 5 mm thick sample of H2O. We chose to extract µs with an average resolution of 0.14 nm-1 in
the momentum transfer argument, x=λ-1sin(θ/2). The measurement times were 21 minutes and the average entrance exposure at the target was 420 R. The scatter signal at
θ=6.2° and in the range 1.1 nm-1 < x < 1.7 nm-1 yielded a χ2=2.35 while scatter at 9.3° in the range 1.6 nm-1 < x < 2.6 nm-1 gave χ2=1.73.  A 28 minute measurement at 9.3o with
a 3 mm thick sample gave a similar signal with χ2=2.48. We will use this technique for the characterization of breast tissue.

*  This work is being supported by NSERC.
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Application of X-ray Backscatter Imaging to Explosive Device Detection, Anthony A. Faust, Defence R&D Canada —  Defence R&D Canada (DRDC) has an active research and
development program on detection of explosive devices using nuclear methods.  One system under development is a coded aperture-based X-ray backscatter imaging detector
designed to provide sufficient speed, contrast and spatial resolution to detect antipersonnel landmines and improvised explosive devices (IED).  Coded aperture imaging has been
used by the observational gamma astronomy community for a number of years.  However, it has been advances in the field of medical nuclear imaging and X-ray detector con-
struction that have made a coded aperture hand-held imaging system only a recent possibility.  While the final objective is to field a hand-held detector, the scope of this research
effort is currently constrained to a design that can be fielded on a small robotic platform.  The successful development of a hand-held imaging detector requires, among other
things, a light-weight, ruggedized detector with low power requirements, supplying high spatial resolution.  The University of California, San Diego (UCSD) designed HEXIS detec-
tor provides a modern, large area, high-temperature CZT imaging surface, robustly packaged in a lightweight housing with sound mechanical properties.  Based on the potential
for the HEXIS detector to be incorporated as the detection element of a hand-held imaging detector, the author initiated a collaborative effort with the UCSD to demonstrate the
capability of a coded aperture-based X-ray backscatter imaging detector.  This presentation will discuss the landmine and IED detection problem and review the coded aperture
technique.  Results from initial proof-of-principle experiments will then be reported.
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The Digital Radiographic And Computed Tomography Imaging Of Two Types Of Explosive Devices, Eduardo Galiano, Laurentian University —  Since the terrorist attacks on the
World Trade Center on 9/11/01, governments and the general public have focused significant attention on the issue of airport security [1].  Two well established medical imaging
methods, digital radiography (DR), and computed tomography (CT) were employed to obtain images of two types of explosive devices- miniature rocket engines and shotgun
shells [2].  The images were evaluated from an airport security perspective where one challenge is that of detecting explosive devices clandestinely introduced inside checked
baggage [3].  In terms of geometrical shape, the detection probability of the explosive devices appears to be higher with DR imaging, but in terms of the actual explosive com-
pounds in the devices, CT appears to offer a higher detection probability.  DR imaging offers a low detection probability for the explosive powder in the shotgun shells, but a rather
significant detection probability for the explosive propellant in the rocket engines.      

1.  Croft, J, “Baggage deadline to refocus standards”, Aviation Week & Space Technology. 01/7/02 pp 51-52, (2002).
2.  Stine, G.H., “Model rocket motors”, in The handbook of model rocketry 6th Ed., , John Wiley & Sons, New Cork, pp 68-69, (1994).
3.  Williams, G., “A substantial number of inspectors will have to be trained worldwide to ensure that safety oversight obligations are met”, ICAO Journal 55, 8, pp 14-18, (2000).
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BARBARA L. WHITTEN, Colorado College

What Works for Women in Undergraduate Physics? 

The participation of women in physics has increased in recent years, but the percentage of women in undergraduate physics is still less than half that in mathematics and chem-
istry  This is due in large part to the “leaky pipeline”—women become more scarce in physics with every step up the academic ladder.  The largest decrease occurs between high
school physics and college graduation, so it is worthwhile to look at how undergraduate physics departments try to make women comfortable.  With a team of women physicists, I
visited nine undergraduate physics departments in the US.  We compared those that are successful in producing a large percentage of women majors (about 40%) with those that
are more typical of the national average (about 20%).  We found that the most important factor is a warm and female-friendly department culture that reaches out to introductory
students.  I’ll discuss the factors that make up a female-friendly culture, and describe other results of our research.  
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