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Abstract
The electronic structure of antiferromagne$icFeNbQ, was calculated using the generalized gradient @agpration (GGA)

considering on-site Coulomb interaction betweenlec®gons (GGA+U). Among three kinds of the antifemagnetic spin orderings,
which are type A, type C, and type G, we found ttygte A is the most stable energetically. ConsidgrU-correction to Fe 3d orbital,
the minimum band gap of gfeNbQ is well reproduced the experimental value. Thedowonduction band consists of Nb 4d and O
2p states. The upper conduction band has admixettstof Fe 3d, Sr 4d, Nb 4d, and O 2p. On the otteerd, the lower VB is
constructed from Fe 3d and O 2p states, and theuygp is mainly composed of O 2p states, well hgiwing with Fe 3d states. The
valence band maximum (VBM) is almost located at Thpoint and the conduction band minimum (CBM) at the-point, suggesting
that type A has an indirect energy gap. Furthermohe magnetic moment at Fe sites is calculatededt.32ug, which is close to

experimental value than that of the GGA calculation
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Fig. 1 SnFeNbG O f# i

Tablel fEf%T — X

Atom  Position X y z occupancy

Sr.FeNbQs space grougPnma (No. 62)

a=5.6082(9%, b=7.9642(18, c =5.6084(9R
Sr 4c -0.002 0.25 -0.003 1
Fe, Nb 4b 0 0 0.5 0.5
0(1) 4c 0.506 0.25 0.048 1
0(2) 8d 0.259 0.508 0.243 1
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Total energy difference (eV / atom)
Ea-Ec -0.00358397
Ea-Ec -0.00352780
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Table 3 SEFeNbOGD & il IZB T 2R E— A v b

GGA GGA+U EER{E[1]
Sr(1) 0.00002 0.00000
Sr(2) 0.00002 0.00000

Fe(1) 3.72619 4.31884 5.59
Fe(2)  -3.72962 -4.31884  -559
Nb(1)  0.03152 0.02165
Nb(2)  -0.03080 -0.02165
O(1)  -0.00054 0.00000
0(2) 0.00001 0.00000
0(3)  -0.09960 -0.06522
O(4)  -0.08817 -0.05514

o(5) 0.08782 0.05514
0(6) 0.09927 0.06522

Interstitial 0.00108 0.00000
Total -0.00402 0.00000 0
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