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The Stoner Instability of a Ferroelectromagnet YMnQO;
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The Stoner criterion is very useful to find out the magnetic structure of a ferroelectromagnetic compound YMnO;. For the non-spin
polarized case, the calculations shows that the Fermi level of YMnO; is located in the region of a large peak of the density of states,
which suggests a Stoner instability of non-magnetic state. The calculated IN(Er) of YMnOs is 1.08, which implies that YMnOs has a
Stoner instability. Therefore YMnO; favors a magnetic state rather than non-magnetic one. The calculation of electronic structure of
YMnOs; shows that the Mn 3d orbitals and O 2p orbitals are located near the Fermi level and especially Mn 3d states play more
important roles for the electromagnetic properties of this compound. The magnetic moment of this compound from local density
approximation (LDA) calculation is 3.3 243, which is very close with that of experimental results. In 3d transition metals the d electrons
are itinerant, therefore the magnetic properties come from the 3d electron bands.
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YMnO;¥] FARFEE ALkt 23 Mnd] 3d 2HIET 09 2p Mg UV} Hl2n F9 Ao EAlska eH o]Ao]
o] B4 A AXsk=tl oA 7 T8tk FAUETAPT (Local Density Approximation, LDA)S] AlXF 23} 217]
HHEE 33u0H o= Al g vlMlE] EHEE 3149 HISTSITE 3d AP AMdE Yodle 3d Holgse] 49 A
2Pt @A Eolri]7] wiitel] AL 3d HARe] MEdA veRdth 2B Bl tigh 7|EE g 2Ert 2] oyR]
TN WESPH F ZhS 2L o]= QI3 2B Al I AiFoE FA At} o] Edo] AMdAlEe As & AU
o} o]E o]83ld YMnO;Y] 7% AXES 3 INE) = 1.088 4L 4 JUT ol YMnO;= 2EY EQFgA o]l ma
BASE YedthE RS 9Jr)sit

FHO| A7 A, AR, 2EU EEA, YMnO,
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Fig. 1. (Color online) Hexagonal crystal structure of YMnOs, P6scm
space group.
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¢

Table 1. Wyckoft notations and atomic coordinates for YMnO;.

Atom Symmetry X y z
Y(1) 2a 0.0 0.0 0.0
Y(2) 4b 0.3333 0.6667 0.2266
Mn 6¢ 0.3212 0.0 0.0
o(1) 6¢ 0.3071 0.0 0.1699
0(2) 6¢ 0.6328 0.0 0.3397
0@3) 2a 0.0 0.0 0.4836
04 4b 0.3333 0.6667 0.0164
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Energy [eV]

Fig. 2. Electronic structure of YMnOs; along the symmetry lines.
There is a band gap around 1.0 eV.
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Fig. 3. (Color online) Density of states of YMnOs;. Mn 3d states have
peaks near the Fermi level.
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