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2.30 pm – 3:00 pm. Dr Sherry Mayo (CSIRO)

Title:Time-resolved Micro-CT of dynamic systems at the Australian Synchrotron

Synchrotron sources offer superior x-ray imaging characteristics, making possible enhanced imaging and

tomography techniques such as phase-contrast imaging and K-edge subtraction. The high intensity of synchrotron

sources also enables high-speed tomography, opening up the possibility of three-dimensional imaging of samples

which are changing over time. This talk will outline the use of high-speed tomography, in conjunction with K-edge

and phase-contrast techniques, to investigate two dynamic systems – rising and baking dough and gas flow in

coals. A major challenge in these projects was analysis of large numbers of three dimensional datasets, so that

real scientific data can be extracted rather than just producing ‘pretty pictures’. Successful approaches to this

problem together with the results obtained will be presented.

3:00 pm – 3.30 pm. Dr Tim Petersen (Monash University)

Title: Measurements and uses of phase and amplitude singularities in microscopic wavefields

In this talk I will discuss the creation of phase vortices in visible light and electron wavefields, which are helical

wavefronts comprising dark cores of zero wave amplitude. I will briefly digress to highlight several intrinsically

interesting aspects of singular optics, including pico-scale diffraction catastrophes and the Gouy phase for matter

waves. The remainder of the presentation will be used to demonstrate applications in differential phase contrast

imaging using sensitive vortex cores as fiducial markers in 3-beam laser interferometry. These vortex dynamics

measurements will culminate in an interesting segue to espouse the utility of specimen-induced x-ray gradient

singularities. Such stationary points in coherent x-ray wavefronts, reconstructed from single-image grating

experiments, provide topologically robust features for localized in-situ tracking, which could prove useful for

dynamic phase contrast x-ray imaging applications.


