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Australia has a significant stake in the newly commissioned neutron reflectometer, known as

SURF, at the Rutherford Appleton Laboratory in the U.K., as well as easy access to the older

and higher resolution instrument known as CRISP. Our own laboratory, in collaboration with

the Australian Defence Force Academy and the University of Queensland, is currently

commissioning Australia's first x-ray reflectometer, designed as a prototype for possible

implementation at the Australian National Beamline at the Photon Factory in Japan.

Specular reflection of neutrons and x-rays from interfaces provide a useful probe of the

variation of refractive index through the interface and normal to it. The refractive index is a

function of the scattering length density or electron density in the neutron and x-ray cases,

respectively, and reflectivity measurements thus provide structural information difficult to

obtain by other means. The differences in the scattering of neutrons and x-rays mean that

neutron and x-ray reflectometry provide complementary means of elucidating interfacial and

film structures.

An introduction to the basic principles of neutron and x-ray reflectometry will be given at a level

suitable for those not familiar with the technique. Our recent neutron reflectivity work on

polymer films spread at the air-water interface will also be presented. These films show marked

temperature and molecular weight dependences in their properties, and undergo interesting

transitions from monolayer to multilayer structures at higher surface pressures. A brief

indication will be given of how it is envisaged that x-ray reflectivity measurements will provide

complementary data to maximize our information retrieval from the neutron data.

During recent commissioning experiments, x-ray reflectivity measurements have been made for

a Langmuir-Blodgett film composed of thirty one layers of barium arachidate deposited on a

silicon substrate. A comparison of these preliminary results with simulations will be presented.

The talk will conclude with a brief speculation about the future directions of reflectometry in our

research effort.
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