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Abstract

The increasing needs of researchers to understand structure, chemistry and dynamics on the nanoscale, coupled with the complexity and cost of operating state-of-the-art characterisation tools such as advanced microscopes is now such that there is increasing need for well equipped, well supported user-facilities. Following the success of the NANO Major National Research Facility, a group of research intensive Australian Universities have decided to collaborate to form a national research facility in advanced microscopy & microanalysis. The resulting Australian Microscopy & Microanalysis Research Facility (AMMRF) has a comprehensive range of tools for materials characterisation generating images, spectroscopy and diffraction data from electron, ion, X-ray and optical microscopy platforms. A number of 'flagship' instruments are to be procured and users from around the world will have access to these tools and the significant expertise available at the Facility. One of the flagship instruments of the Facility is a local electrode atom probe (LEAP™).

The LEAP™ employs a rapid repetition rate solid state pulser, wide field of view detection system and a local electrode near the specimen to generate 3-dimensional atomic maps. As such, it is certainly one of the most high resolution microscopy and microanalysis techniques available. The resultant data sets contain tens of millions of atoms and so lend themselves to advanced data mining techniques. This has the capacity to open a new, informatics-based approach to understanding structure-function relationships in materials. 

In this presentation, we will review the AMMRF capabilities, structure and access policies. The presentation will also report recent developments in atom probe tomography explaining new insights that this technique can reveal into the design of multiplayer magnetic materials, gate structures and advanced alloys. I will also summarise some of our recent innovations in specimen preparation using focussed ion beam (FIB). A focus will be on the challenges associated with understanding clustering processes in metals, which both change both the transformation pathways and modify physical properties. 
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3-Dimensional atom map from the atom probe revealing Fe and Ni atoms phase separated through a spinodal reaction in a novel hard magnetic alloy.








