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Fig. 1. Schematic representation for (a) side and (b) top view of the Fe
chain on Ag(001) surface. Labels of W, S, S-1, and C denote the Fe
chain, the Ag surface, subsurface, and center layers, respectively. In
each layer, the numbers in the circles represent different atomic sites
with different symmetry.
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Fig. 2. Spin density contour plot of the Fe nanowire on Ag(001) in the
(310) plane. The solid and broken lines represent positively and
negatively polarized spin densities, respectively. The lowest contour
starts from +1x107 electrons/(a.u.)?, and the subsequent lines increase
successively by a factor of J2.
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Table I. /-decomposed majority and minority spin electrons inside
the muffin-tin (MT) spheres, and layer-by-layer magnetic moments
(in unit of pg) for the Fe nanowire and Ag substrate.

atoms spins s p d M

i 0.18 0.09 4.47

Fe(W) l 0.15 0.08 1.49
total 0.33 0.17 5.96 3.02

1 0.17 0.07 4.50

Ag(S)-1 l 0.17 0.07 4.50
total 0.34 0.15 8.99 0.00

1 0.19 0.12 4.49

Ag(S)-2 ! 021 0.14 4.42
total 0.40 0.25 8.92 0.03

1 0.17 0.11 4.47

Ag(S-1)-1 ! 0.17 0.11 4.48
total 0.34 0.22 8.95 —0.01

1 0.17 0.11 4.47

Ag(C)-1 ! 0.17 0.11 447
' total 0.34 0.22 8.95 0.00
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Fig. 3. Layer-projected spin-polarized density of states (LDOS) of Fe
chain and Ag substrate. Fermi levels are set to zero.
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First-principles Study on Magnetism and Electronic Structure of Fe Chain on Ag(001)
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The electronic structure and magnetism of Fe chain along the [110] direction on Ag(001) were investigated by using the all-electron
full-potential linearized augmented plane wave (FLAPW) method within generalized gradient approximation (GGA). The magnetic
moment of Fe atom in Fe chain is calculated to be 3.02 pg, which is slightly larger than that (2.99 pg) of the Fe[110] chain on
Cu(001). The reduced coordination number for the Fe chain induced the Fe-d band narrowing and exchange-splitting enhancement,
which are responsible for the large magnetic moment of the Fe chain. The calculated band width of the Fe-d band and the exchange-

splitting are 1.7 eV and 3.2 eV, respectively.
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