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There have been numerous studies of the surface structure of bulk alloys and their

properties when exposed to different environments. To better understand the driving forces in

the dynamics of alloy surfaces, there has been greater interest in the growth of alloys from

clean surfaces. In some instances, alloys of one atomic layer thickness are formed while in

other, a region of 2-4 atomic layers of alloy has been observed. The physical and chemical

properties of these surfaces can be significantly different to those of bulk terminated surfaces.

In order to understand the importance of the structure on the chemical and physical properties,

a series of alloy systems have been investigated to grow alloys controllably layer by layer.

This report will concentrate on the growth of alloy surfaces in systems for which there

are stable bulk forms. The systems investigated include N13AI, CusPd and AlsPd. Using Low

Energy Ion Scattering the surface and near-surface composition was measured while the order

was established by Low Energy Electron Diffraction. For Al/Ni(100) a three atomic layer deep

alloy surface was formed and the order was the (2x2) structure expected for an ordered bulk

termination of Ni3Al(100). The interesting aspect of this surface is that the alloy thickness

formed appears to be independent of the availability of Al beyond some initial threshhold value.

The situation is different for Pd/Cu(100) where the surface was initially disordered.

However, once the composition reached that of the bulk like termination ap4g structure was

observed. This observation has been explained in terms of size differences between the Cu and

Pd atoms. This structure has not been reported for the bulk terminated surface and arises from

the growth from a Cu(100) substrate. The critical composition structure involves both the

surface and the second layers comprising nearly 50% Cu and Pd.

To check these findings a similar system which is reported to develop a p4g structure is

currently under investigation. The system involves Al/Pd(100) in which the Al and Pd have a

similar difference in atomic sizes to that of the Cu and Pd. It is expected that this size

difference will be the driving force to create this interesting surface difference. This series of

studies is still underway however the p4g surface has again been observed. Although the

measurements are not yet complete, it appears that the p4g structure is developed in a different

manner to the Pd/Cu(100) as the surface composition of this system has remained 100% Pd

under the ordered conditions. The compositions of the second and subsequent layers have yet

to be confirmed.

These structures offer an interesting intermediate state between simple metals and

ordered bulk alloy surfaces to test models of surface properties as well as the prospect of'new

surfaces' to explore for different chemical and physical properties.


