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Summary: The IMBL beamline of the Australian Synchrotron is the state-of-the-art instrument for imaging
of matter via X-rays. The unprecedented strength of the synchrotron light source specifically enable CT of
objects which cannot be scanned elsewhere due to their sizes and/or densities.

1. INTRODUCTION

Computed Tomography (CT) is one of the most powerful methods capable of imaging and reconstruction of
the full 3D map of the object. Lab-scale CT machines are now widely available on the commercial or merit
basis at many universities around the country. However, current level of technologies is dictating certain limits
for the standard CT devices. The limits are usually expressed in terms of the object’s size, density, chemical
composition, spatial resolution or their combination. In the last decade two advanced CT instruments were
built in Australia to address the questions and expand the region of the applicability. Two of these instruments
are owned and managed by the Australian National Science and Technology Organization (ANSTO). Thistalk
is dedicated to the first of these intruments - the synchrotron-based Imaging and Medical beamline (IMBL) [1]
used for the X-ray as well as γ-ray imaging.

2. INSTRUMENT OVERVIEW

The IMBL of the Australian Synchrotron, has started routine operations in 2012. The beamline is now becoming
one of the most advanced instruments of this type in the world. It is designed to provide a wide variety of
imaging modalities and a good choice of the X-ray beam characteristics unreachable for the laboratory-scale
CT scanners. High flux of the X-rays coming from the superconducting multipole wiggler allows imaging with
both monochromatic X-ray beam utilizing energies up to 120keV, and pink beam mode in energies as high as
400keV. Monochromatic imaging can be further enchanced with several flavours of the X-ray phase contrast,
making beam sensetive to the soft tissues. The pink beam is hard enough to see through several centimeters of
gold or tens of centimeters of rock, what bridges the gap with the neutron imaging facility[2]. Long beamline
extension brings the beam to the experimental enclosure located 135m from the source expanding the usable
size to 42(w)x4(h)cm. Combination of the beam size with the advanced sample manipulation system (robotic
arm, capable of handling samples up to 150kg in wheight with the accuracy of 50µm) allows imaging and CT of
the objects which fit into 1m cylinder. The IMBL is operating a collection of the detectors covering pixel sizes
between 0.54 and 200 µm and corresponding view areas, largest of which matching the maximum beam width.
Besides the equipment used for the beam and sample manipulation, the beamline provides the infrastructure for
the live animal experiments including animal holding facilities, small surgery theatre and others. The beamline
is directly linked to the ASCI[3] - high performance computing cluster designed and tuned specifically to operate
on large volumes of data, execute CT reconstruction and other image processing algorithms, analyze and render
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the results of the experiments only minutes after the data collection is complete. Users are also given the remote
access to the ASCI cluster for the post-experiment data processing.

3. RESULTS AND DEVELOPMENT

The IMBL as the integrtated system has been successfully used to image the wide variety of the samples
coming from Medicine, Biology, Palaeontology, Geology, Archaeology, Civil Engineering and many other fields
of research[4]. The results accumulated over the years of operation suggest that the IMBL can be a very
powerful experimental tool in the areas deep beyond the restrictions of the conventional CT instruments. The
comparison of the results obtained via X-ray and neutron imaging techniques was proved to be able to reveal
new information which is not available in either of the techniques alone. Thus we are investigating on the
possibility for a tighter link between IMBL and DINGO beamlines, both being part of the ANSTO. Another
project which is now is in the intensive development is the application of the synchrotron-based CT to the live
patience with the breast cancer. The goal of the project is not only improving accuracy of the cancer detection,
but also reduction of the acquired dose by at least one factor.
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Figure 1: Two examples of the CT reconstruction and renderring performed on the IMBL and showing the
extremes of the beamline capabilities: (a) a flower 5 mm in size imaged with the 1.64µm pixel size and utilizing
the inline phase contrast; (b) scull of an adult rhinosaurus, 50x50x60cm, imaged with the pink beam method.


