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Table 1. Calculated total energy (meV) of ferromagnetic (FM),
antiferromagnetic (AFM) and ferrimagnetic (FER) states.

M AFM FER
FeO 0.0 -49.5(-50.3) 29.1
MnO 0.0 —139.9(-153.5) -105.6
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Fig. 1. Schematic spin configuration of transitionmetal mono-oxide
cluster.
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Fig. 2. The magnetic anisotropy energy of antiferromagnetic FeO
cluster.

W=- XL(? +]+ IAc) -S(sinBcos¢i + sinBsing;] + cosel})
3
- XL(— -]+ k) -S(sinBcosdi + sinOsind; + cosOk)
NG
- X%(— i+]- k) -S(sinBcoshi + sinOsing; + cosOk)
3

- XL(? -j- l})~S(sinecos¢? + sinBsing; + cosok)

NG

2 B9 costoll &= A7e]
WS Holn, Al s+ Aplolide HolA| Al
Hr}. Fig. 20l FeO S82EH9] vl 74¢ 234 4%
o] WE Al A] ALFATE 22 YOo= FAISHA
a1, AL 92 9"E A9E JepIth AR S
iRk o] 3 UAIE BRItk dRkzog
71e Pzl SeiiHe iAo R Q8| Aol
HolA| ¢F& FAH HolA|vh 2~3ujdd we} e A2
HolFar ot

MnO Ze&H9 79 Mntaks 2719 olrtke 7HA
3d AMREH el 22 el MApE 2l Eck wEakE-
(exchange interaction)®l] 23l up-spin “JEI2} down-spin 7
B2 1R o]A, Hund RZe ol 7He] A2} up-spin

£ 25 A4 goh 2 A% AP IRHES 09 3k
7HAA €k FeO S22H9] - Hol7 oo Al &
< HY HAE down-spind] t, THE AMeAl Ho A=
A7 ERES] gk 7EAA dnt. Bojgle] A Aleses
2 2 (quenching)=lL} Sei2H 9] 739 2] o4& ks 7F

X,

At o 4



KAT=ES> Aolg&itsle 2u2E Y] AT B Ao A] Akt - ui7]E -3-

Table II. The spin magnetic moment and orbital magnetic moment
of one transition metal.

Spin moment (Lg) Orbital moment (ig)

FeO 3.85 0.15
MnO 471 <0.01
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The Magnetic Structure and Magnetic Anisotropy Energy Calculations
for Transition Metal Mono-oxide Clusters
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We have studied magnetic structure and magnetic anisotropy energy of cubic transition metal mono-oxide cluster FeO and MnO
using OpenMX method based on density functional method. The calculation results show that the antiferromagnetic spin arrangement
has the lowest energy for FeO and MnO due to the superexchange interactions. The magnetic anisotropy is only found for
antiferromagnetically ordered FeO cluster, since occupied electron of 3d down-spin level induces the spin-orbit couplings with <111>
directed angular momentum.
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