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Abstract:

The National Measurement Institute is responsible for developing, maintaining and disseminating
Australia’s physical national standards, including for dimensional measurements at the nanoscale, in
support of the Australian nanotechnology community. Here, | will present our primary standard for
nanoscale dimensional measurement, which is realised by an in-house designed and built metrological
scanning probe microscope (MSPM). Sl traceability is achieved by heterodyne interferometry
measuring the displacement of the sample translation stage, relative to a fixed tip, using a frequency
stabilised laser. Our mSPM operates in frequency modulation dynamic atomic force microscopy mode
using a quartz tuning fork oscillator as a force sensor, with conventional AFM probes attached. For a
typical measurement of step heights (below 100 nm), experimentally characterised sub-nanometre
accuracy is achieved.

In addition to the mSPM, our Nanometrology team also runs a suite of instrumentation for the
measurement of (nano)particles in liquid suspension within our Particle Characterisation Facility.
Resonant mass measurement is one example of the instruments available within this facility. It offers
the unique capability of being able to measure the buoyant mass of nano- and sub-micron objects on a
particle-by-particle basis and to build up mass and size distributions of statistically relevant
populations within a short period of time. Currently available commercial instrumentation allows
measurement with sub-femtogram sensitivity. For gold nanoparticles suspended in water, this equates
to a ~60 nm diameter particle. In addition, the technique offers the possibility of determining object
density.
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