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Study of Eu-doped yttria by density functional theory calculations
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Abstract: The structural and electronic properties of yttria are studied by density functional theory calcu-

lations. The results agree well with the experimental ones. Based on the supercell method, the intrinsic

and Eu-doped defects are investigated. Analyzing the formation energies of various defects, we find that

the Eu atom substitutes for the cations more easily under the O-rich condition. The b-site as an inversion

center is preferred with the lower Fermi energy, while the probability of the d-site with lower symmetry

is equal to that of b-site. The results are instructive to improve the luminous efficiency.
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Fig. 2 Total energy calculated as a function of

volume
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Tab.1 The lattice constants, bulk moduli and band gaps

of yttria calculated by DFT

a0 (A B, (GPa) B’ E,(eV)
GGA-PBE 10. 66 139. 42 4,13 4.26
GGA-PBE* 10.71 136. 81 4.3
LDAb —2% 183 4,01 4.54
Exp. © 10. 60 149.5+1.0
Exp. ¢ 5.5

a: Ref. [12], b: Ref. [5], c: Ref.[13], d: Ref.[14].
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Fig. 4 Atom-resolved partial density of states (left) and orbital-resolved partial density of states (right ) for yttria
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Fig. 5 Atomic configurations around the defects: (left) b-site, (right) d-site
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