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Table 1. Calculated magnetic moments (in units pg) of Fe
nanostripes composed of three (Fe-3), five (Fe-5), and seven (Fe-7)
Fe atomic chains. £, £-1, ..., C denote the edge chain, one chain
inside to the center chain,...., and center chain, respectively. The
results of 1D (LC: linear chain), 2D (SQ: square lattice), and 3D
(SC: simple cubic lattice) are given for comparison.

Fe stripes 1D, 2D, and 3D
Fe-3 C: 282 E: 298 : ID(LC) 298
Fe-5 C: 282 E-1:282 E: 297 2D(SQ) 2.81
Fe-7 C: 282 E-2: 284 E-1: 285 E: 297 3D(SC) 247
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Fig. 1. Spin density of the Fe stripe composed of seven Fe atomic
chains. The solid and dotted lines represent the majority and minority
spins, respectively. The lowest contour lines starts from +1x107*
electrons/(a.u.)®, and the subsequent lines differ by a facor of /2 .
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Fig. 2. Electron density contour plot of the Fe stripe composed of
seven Fe atomic chains. The lowest contour starts from 107 electrons/
(a.u.)’, and subsequent lines increase by a factor of 2.

Table II. The /-decomposed majority and minority spin electrons
inside the MT spheres, and the magnetic moments (in units of pg) of
the Fe atoms in stripes composed of seven Fe lines. E, E-1, ..., C
denote the edge line, one line inside to the center line, ...., and center
line, respectively.

K p d total mag. mom. (ug)

1 020 0.06 445 47 297
E il 0.16 005 153 1.74
sum 036 0.11 598 645

1 0.18 008 441 467 2.85
E-1 1 0.16 0.09 157 182
sum 034 0.7 598 649

1 0.18 0.08 439 4066 2.84
E-2 l 016 0.09 158 182
sum 034 017 597 648

) 0.18 0.08 438 4.65 282
C J 016 009 159 183
sum 034 017 597 648




-232-

g &39E 71F7) wiEeltt. )9} 22 FFE Table 119
FoIR U 2 o|FolF oA Z}zte] AAlA MT +
o] ksl wE Az} 5 vlwsl] B FAFC R
& $= ik 7Rk Al MT Fje] JATE % 9
2o} vlwste] B, 7Rl Aol FHAL 471 QRS
Aol HlE 0.087) A% HT 0|5 FE pHAYS & 5
Atk F AN F2 pAATY 7Rl o=
AU} At ol & 7Rl EdE 7T vk

Fig. 3& d¥ Z9| Fe XOE o]zl wlo] Aedx
(density of states; DOS)YE HolFi git}h #H=Zn| o7

8 -6 4 2 0 2 4 6
Energy (eV)

¥ T T

Fe(E-1)

_3 1 1 ] ] L

c)

&

5

E 8 6 4 -2 0 2 4 6
L Energy (eV)

[74]

§ 30—
8 2¢t ﬂ Fe(E-2)
< 1t : :
(73] 0 LA o9
Q gt : ]
a

8 6 4 -2 0 2 4 6
Energy (eV)

l-l—'e((f) 1

T 7

1 3 1 1

_3 1 i
8 6 -4 2 0 2 4 6

Energy (eV)

Fig. 3. Spin-polarized density of states (DOS) for the Fe stripe
composed of seven Fe atomic chains. E, E-1, ... and C denote the edge
line, one line inside the edge line, ..., and center line, respectively. The
Fermi levels are set to zero, and the DOS of minority spins are
multiplied by —1.
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First-Principles Study on the Magnetism and Electronic Structure of Fe Nanostripes

Y. Byun and J. L. Lee*
Department of Physics, Inha University, Incheon 402-751, Korea

(Received 26 September 2006, in final form 17 October 2006)

We investigated the magnetic properties of Fe nanostripes by using the all electron full-potenial linearized augmented plane-wave
(FLAPW) energy band method within the generalized gradient approximation (GGA). The magnetic moments of the Fe atoms in the
edge Fe chains of the stripes composed of three, five, and seven chains have saturated values of 2.97 or 2.98 pp, and the values of the
center chains are 2.82 pp which is similar to that of 2D square lattice. The charge and spin density contour plots showed that the flat
distribution in the edge region of the stripes, and it is due to the spilled out p-electrons from the atoms in the edge line. The calculated
density of states for the edge atoms in the stripes with seven Fe chains showed that the narrowed width compared to that of center
atoms due to the band narrowing effect at the edge.
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