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Deter mination of the energy barrier of diffusion for
surface atoms during the formation of a
surface-confined alloy

P.C. Tsay T. H. Chou’ J.S. Tsay

Abstract

Under certain conditions the dissolution of thin absorbed films into an underlying single crystal
substrate may be slowed down or even confined to a thin layer near the surface. The result is called a
surface alloy. An important parameter for describing the process of surface alloying is the energy barrier of
interdiffusion. We report on the determination of the energy barrier of site exchange under the restriction
within very few layers near the surface using Monte Carlo simulation combined with lower-energy electron
diffraction and Auger electron spectroscopy measurements. Annealing of submonolayer Ag/Pt(111)
ultrathin film above 550 K causes formation of a two-dimensional surface alloy. The energy barrier of
diffusion for surface atoms can be determined to be 0.95+0.11 eV obtained from data consistent with result
of Monte Carlo simulation. Starting with one monolayer of Cu on Pt(111) concentration changes are
determined as a function of annealing temperature up to 600 K and annealing time. Comparison of the
experimental data with Monte Carlo simulations give the best result for the assumption of a CusPtso

surface alloy yielding an energy barrier for interlayer mixing of 1.11£0.12 eV/atom.

Keywords: diffusion, surface-confined alloy, low-energy electron diffraction, Auger electron spectroscopy,

Monte Carlo simulation
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