5

ORDERED AND DISORDERED SURFACE
PHases oF Bi on Cu(111)

Elias Viieg’
Daniel Kaminski'
Raoul van Gastel?

Bene Poelsema?

1. IMM Solid State Chemistry, Radboud University Nijmegen, Toernooiveld 1, 6525 ED
Nijmegen, The Netherlands

2. University of Twente, Solid State Physics, MESA+ Institute for Nanotechnology, PO Box
217, 7500 AE Enschede, The Netherlands

Abstract
Using a combination of surface X-ray diffraction and low-energy electron microscopy, we have deter-
mined the structure of several ordered and disordered phases of Bi on Cu(111) and the transitions
berween these structures. At low coverage, a surface alloy is formed that is initially disordered but that
orders into Y3 domains up to a coverage of 1/3 ML. For increasing coverage, de-alloying occurs, leading
to an overlayer structure with a coverage of 0.50 ML and with a [2012] unit cell. Finally, at 0.53 ML, a
uniaxial incommensurate overlayer is formed. At temperatures around 250°C and a coverage near 0.50
ML, the Bi layer melts, but the local structure in the liquid closely resembles that of the two overlayer
phases at room temperature. This results in a liquid with an orthorhombic orientational order.
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