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Abstract

A Monte Carlo technique has been developed for simulating the deposition and diffusion of Fe
atoms on Al (100) surfaces, and the growth of Fe clusters. The effects of growth conditions on the
Fe fractal morphology and the magnetic properties are investigated. The simulated results indi-
cate that with increasing temperature of substrate, the surface morphology evolves from dis-
persed growth, fractal growth to dense growth, and finally to another dispersed growth. It is also
found that the morphology of Fe film greatly affects the magnetic properties, and ramified atomic
aggregate with a more compact morphology has a higher Curie temperature.
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Figure 1. Surface morphologies obtained at six different substrate temperatures (a) Ty, = 300 K, (b) Ty, = 325 K, () Ty, =
400 K, (d) Tq, =500 K, (e) T, =610 K, (f) Ts, =620 K
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Figure 2. Temperature dependence of spontaneous magnetization, magnetic susceptibility of the grown films
with different substrate temperatures, Ty, = 300 K, 325 K, 400 K, 500 K, 610 K and 620 K
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Figure 3. Tc values as a function of Ty, values for Fe/Al
film
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