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Fig. 1. The slab model for 4Rh/Ni/4Rh system, where S, S-3, and C
represent surface, interface, and center layers, respectively.

ol9} F AL ©A Rhe| F A 41862 aud AMES)
Aem™, fec Ni 39 foc Rh 3 APl F 1148 7j7}e]
A AlEe] Barake) 3.7580 aulE AP, FH o] &
& (relaxationy> TEdFA] RSt

SE7F AR At ARSSH FLAPW HellAde (9]
7+ B (muffin-tin; MT) 7 999, B8 Alolg
(interstitial) 9%, 18]11 FF(vacuum) GG 5 Al FHo=
vREth MT 7 G90lMe 71 238 358 71/ =
8k, 27 Qdollde 24 HH F5E, 1Ela Afe] FY
olMe 3xk WA s R ST FLAPW Hgellx
= Asht 29 B T2)a HEE 58 Al o el
ME AN 22 @7] i) oS JYgt AaE IdE
Ack. YA Azl AWEF O E HgSH, 9P ARe &
AAz Az At FANEA L = (semirelati-
vistically) F53It}.

322} 718}43) A] Volume 15, Number 1, February 2005

HAE Alole] g2t Hexchange-correlation) ¥ ElA-S
Hedin-Lundqvist ~22]3 von Barth-Hedin 3418 [10] ©]-8-3}
B, 7+ 22 F AR = oF 80 7HE ARSI,
NiZ} Rh 25 WSS 235 au A3 MT 7 ShollA] 25}
Axo} Held 2 gF53rE Wlsh] 8l 2k |t
£ kA 2 Z3}(lattice harmonics) -5 o] 831tt

BEFY J9(Brillouin zone; BZ)l thdt A2 tf o)
29 & gie 221 BZY 1/8 22 Wl 36709 =%
k HEol gk Fo2 AR, Hatdes} 2ude Z4z
o7 Fgke] AF-B-AF (root-mean-square) Zt Zo]
7F 1x 107 electrons/(a.u.)® o131 W] ARASEZHQ Alsko]
FEE Ao syt

I &3 ¥ =9

Zt Zo e AEE ALEET A3 o=t AL
MT 7 Shll SlE AA} $29} A7 |RHES Table 10 VR
ok EHGN FAHCE 7PAA Rh 3 ke ARk 4E A
A woRle 2E & F o, HdAE Makso] v
Ag F9ez olFdva £ F 03, RuS-1) St

ﬁl
B4

03 .
Sz

IR}

Rh(8-3) Rh{S-2) Rh(3-1) Rh(S)

Rh($) Rh{S-1) Rh($-2} Rh{S-3)
NitC)

Fig. 2. The calculated magnetic moment (in jLg) for each layer in 4Rh/
Ni/4Rh.

Table 1. Calculated number of electrons within MT spheres for each atom in each layer, and magnetic moment (in [tg)

st D) p(t 711 d(t /1) total (T / 1)
layer IETRR T+l 1-l t+l s 1=l T+l s 1-1
Rh () 0.160 / 0.160 0114 / 0.114 3400 / 3.400 3.698 / 3.701
0.320 / 0.0002 0.228 / ~0.0001 6.800 / —0.0031 7399 / -0.003
Rh -1 0.164 / 0.165 0.147 / 0.147 3.383 / 3.388 3.726 1/ 3.731
0.329 / —0.0003 0.294 / —0.0004 6.771 1 —0.0042 7457 1 0005
Rh (52 0.166 / 0.166 0.149 / 0.150 3405 / 3.367 3752/ 3714
0.332 / —0.0001 0.299 / —0.0007 6772/ 0.0381 7.466 7 +0.038
Rh (53) 0.170 / 0.170 0.152 / 0.154 3450 / 3.321 3.803 / 3.676
0.340 / -0.0003 0306 / —0.0015 6771/ 0.1288 7479 / +0.127
Ni (©) 0.229 / 0.230 0224 / 0227 4322/ 3978 4799 / 4458
0.459 / —0.0006 0.451 / —0.0030 8300 / 0.3443 9257 / +0.341
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Fig. 3. The calculated spin density of 4Rh/Ni/4Rh. Contours start
from F5 X 10~ electrons/(a.u.)’ and increase successively by a factor

of 2. The solid and dashed lines indicate up and down spin density,
respectively.
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Fig. 4. The layer-projected density of states (DOS) of 4Rh/Ni/4Rh in
each MT sphere for up and down spins. The solid and dashed curves
represent total and d electrons, respectively.
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A single slab in which one Ni(001) atom layer embedded between two of four Rh layers is considered to examine the oscillation of
magnetic moment in each layer. The all electron total-energy full-potential linearized augmented plane wave (FLAPW) method was
used to calculate the spin densities, magnetic moments, density of states (DOS), and the number of electrons within each muffin-tin
{MT) sphere. The magnetic moment of the center layer Ni(C) in the system of 4Rh/Ni/4Rh is calculated to be 0.34 pg, which is 40%
reduced compared with that of fcc Ni(001) in bulk state. This work revealed the non-magnetic transition metal Rh(001) becomes to
have magnetic moment at the interface layers by strong band hybridization with Ni(C) when Ni(001) monolayer is inserted, and the
magnetic moment shows a damped oscillation as we go from center Ni(C) layer to the surface Rh(S). From the calculated density of
states, it is found that the Fermi level shifts inside the energy band of the Ni(C) in affection of Rh(001).
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