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Fig. 1. The valence charge density (left panel) and spin density (right
panel) for Fe/Ir(001). Contours on the vertical (110) plane start from
+1.0 x 10~ e/a.u.* and increase successively by a factor of 2. The
solid and dashed lines indicate positive and negative spin density
respectively.
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Fig. 2. The valnece charge density (left panel) and spin density (right
panel) for Feslry s/Ir(001).
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Table I. Number of -decomposed spin-up and -down electrons in muffin-tin sphere for Fe atoms in Fe/Ir(001) system. For comparison, the data

for Fe monolayer are also given.

Atom type s (T p (TH) d (T Total (T Magnetic moment
Fe in Fe/Ir(001) 0.15/0.14 0.12/0.11 4.42/1.49 4.70/1.75 2.95
Fe in Fe ML 0.17/0.14 0.06/0.04 4.50/1.39 4.73/1.57 3.16

Table II. Number of /-decomposed spin-up and -down electrons in muffin-tin sphere for Fe atoms in FesIrys/Ir(001). The data for Fe atom in

Fey sIrg s monolayer are also given.

Atom type s (TH) p (TH) d ) Total (T/) Magnetic moment
Fe in Feyslros/Ir(001) 0.16/0.14 0.13/0.12 4.33/1.54 4.63/1.80 2.83
Fe in Feyslrgs ML 0.17/0.13 0.08/0.06 4.58/1.20 4.83/1.39 3.44
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Fig. 3. The projected density of states for Fe atoms in Fe/Ir(001)
(upper panel) and Fe monolayer (lower panel). Minority density of
states are multiplied by —1.
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Fig. 4. The projected density of states for Fe atoms in Fe sIrys/Ir(001)
(upper panel) and Fe slry s monolayer (lower panel).
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Electronic Structure and Magnetism of Fe Monolayer on Ir(001)
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The magnetism of the Fe monolayer on Ir(001) substrate [Fe/Ir(001)] was investigated by the first-principles energy band method.
For comparison, the Fe and Ir ordered-alloyed monolayer on Ir(001) [Feyslrys/Ir(001)] was also considered. The calculated magnetic
moments for Fe atoms in Fe/Ir(001) system and Fe, st s/Ir(001) system are 2.95 and 2.83 bohr magnetons, respectively. The detailed
aspects of the magnetism and electronic structures for these systems are discussed with the calculated denisty of states and spin
densities. The optimized atomic sites for the overlayer Fe and Ir atoms were determined by the total energy and atomic force
calculations. The Fe atoms in Fe/Ir(001) move closer to the substrate Ir layer than the Fe atoms in Feslrs/Ir(001) do to the Ir

substrate.

Keywords : Fe overlayer, electronic structure, magnetic moment, Ir(001)
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