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*Tel: (032) 860-7654, E-mail: jilee@inha.ac.kr Fig. 1. Fe monolayer with a point defect.
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Fig. 2. Fe monolayer with 1 type vacancy consisted of three vacant
atoms.

Fig. 3. Fe monolayer with + type vacancy consisted of five vacant
atoms.
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Fig. 4. Fe monolayer with H type vacancy consisted of seven vacant
atoms.
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Table 1. Number of /~-decomposed spin-up and -down electrons in
muffin-tin sphere for some atom types of system in Fig. 1.

Atom K p d Total Magnetic
type  (TH) ) ) () moment

1 0.22/0.18 0.08/0.07 4.57/1.52 4.87/1.78 3.08
2 0.23/0.19  0.09/0.09 4.52/1.59 4.85/1.89 2.97

Table II. Number of /-decomposed spin-up and -down electrons in
muffin-tin sphere for some atom types of system in Fig. 2.

Atom s p d Total Magnetic
type  (TH) ) ) () moment

0.22/0.18 0.08/0.08 4.56/1.52 4.87/1.78 3.09
0.23/0.19 0.07/0.07 4.56/1.53 4.87/1.79 3.08
0.24/0.19  0.07/0.06 4.56/1.55 4.88/1.81 3.07
0.21/0.19  0.09/0.11 4.53/1.57 4.85/1.87 297
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Table III. Number of /-decomposed spin-up and -down electrons in
muffin-tin sphere for some atom types of system in Fig. 3.

Atom s d Total

p Magnetic
type (T ) ) (TH)

moment

0.23/0.18 0.04/0.05 4.60/1.49 4.88/1.73 3.15
0.22/0.19 0.08/0.08 4.56/1.52 4.87/1.79 3.08
0.22/0.19  0.09/0.10 4.52/1.59 4.84/1.89 295
0.22/0.19  0.09/0.10 4.54/1.56 4.87/1.86 3.01
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Table IV. Number of /-decomposed spin-up and -down electrons in
muffin-tin sphere for some atom types of system in Fig. 4.

Atom d Total

s p Magnetic
type  (TH) ) ) ()

moment

0.26/0.17 0.02/0.02 4.63/1.42 4.92/1.62 3.30
0.23/0.18 0.08/0.07 4.55/1.55 4.87/1.80 3.06
0.24/0.19  0.07/0.06 4.55/1.56 4.87/1.82 3.05
0.22/0.19 0.07/0.08 4.57/1.50 4.87/1.77 3.10
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Electronic Structure and Magnetism of Fe Monolayer with Periodic Defects
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The effect of periodic vacancies to the magnetism of the Fe monolayer was investigated by calculating the electronic structures
using the full-potential linearized augmented plane wave method within the GGA approximation. We considered four types of
vacancies, point defect, I type, + type, and H type which are consisted of one, three, five and seven vacant sites, respectively. We
found that the Fe atoms nearest to the vacancy have the largest magnetic moment in each system, and the value of magnetic moment
of the atom was increased as the number of vacancy site is increased. The value of the largest magnetic moment in the systems of
point defect, I type, + type, and H type are 3.08, 3.09, 3.15, and 3.30 bohr magnetons, respectively.

Keywords : vacancy, Fe monolayer, electronic structure, magnetic moment
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